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PREFACE. 


The  arrangement  of  ^he  American  Ephemeris  adopted  in  the  volume  for  the 
year  1882,  and  explained  in  the  Appendix  to  that  volume,  has  been  continued 
without  radical  change  to  the  present  time. 

The  additions  then  made  comprise  more  complete  data  for  eclipses  of  the  sun, 
diagrams  showing  the  configurations  of  the  satellites  of  Jupiter,  data  respecting 
the  disks  of  Mercury  and  Venus  for  the  reduction  of  meridian  and  photometric 
observations,  and  diagrams,  with  tables,  for  identifying  any  known  satellites  of 
other  planets.     The  work  is  divided  into  three  parts,  as  follows:  — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  gives  the  geocentric  and  heli- 
ocentric positions  of  the  major  planets,  the  Ephemeris  of  the  Sun,  and  other 
fundamental  astronomical  data  for  equi-distant  intervals  of  Greenwich  mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  H^ashington^  gives  the  ephemerides  of 
the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the  meridian  of 
the  old  Naval  Observatory,  Washington.  The  mean  places  of  the  fixed  stars 
and  the  data  for  their  reduction  are  also  included  in  this  part.  The  list  of 
mean  and  apparent  places  of  fixed  stars  was  greatly  enlarged  in  1885  ^^^  ^^ 
convenience  of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed,  with 
data  for  their  computation.  Washington  mean  time  of  the  old  Naval  Observa- 
tory is  used  in  this  part  except  in  a  few  cases,  notably  that  of  eclipses,  where 
Greenwich  mean  time  was  judged  more  convenient. 

SIMON   NEWCOMB, 
Professor  U,  S.  Navy^ 

Director  Nautical  Almanac. 
Washington,  June^  1895. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS, 

THE   YEAR    1898,  WHICH   COMPRISES  THE   LATTER   PART  OF  THE   imND  AND  THE  BEGINNING  OP  THE  i^RD 
YEAR   OF    THE    INDEPENDENCE   OF   THE    UNITED    STATES    OF    AMERICA,    CORRESPONDS 


The  year  6611  of  the  Julian  Period; 

"         7406-7407  of  the  Byzantine  era,  the  year  7407  commencing  on  September  ist; 
"         5658-5659  of  the  Jewish  era,  the  year  5659  commencing  on  September  17th, 

or,  more  exactly,  at  sunset  on  September  i6th; 
"         2651  since  the  foundation  of  Rome,  according  to  Varro; 

"         2645  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned 
to  Wednesday,  the  26th  of  February  of  the  3967th  year  of  the  Julian 
Period;   corresponding,  in  the  notation  of  chronologists,  to  the  747th; 
and,  in  the  notation  of  astronomers,  to  the  746th  year  before  the  birth  of 
Christ; 
**         2674  of  the  Olytnpiads,  or  the  second  year  of  the  669th  Olympiad  commencing 
in  July,  1898,  if  we  fix  the  era  of  the  Olympiads  at  775  >^  years  before 
Christ,  or  near  the  beginning  of  July  of  the  year  3938  of  the  Julian 
Period; 
"         2210  of  the  Grecian  era,  or  the  era  of  the  SELEUCiDiE; 
••         1614  of  the  era  of  Diocletian; 

"         2558  of  the  Japanese  era  and  to  the  31st  year  of  the  period  entitled  "Meiji." 
The  year  1 316  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  22nd  day 
of  May,  1898. 

The  first  day  of  January  of  the  year  1898  is  the  2,414,291st  day  since  the  commencement 
of  the  Julian  Period. 


CHRONOLOGICAL    CYCLES. 


Dominical  Letter    . 

Epact       ..... 

Lunar  Cycle  or  Golden  Number 


B 

Solar  Cycle      • 

7 

Roman  Indiction 

18 

Julian  Period  . 

3 

II 

66II 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC. 


O 

? 


The  Sun. 
The  Moon. 
Mercury. 
Venus. 
The  Earth. 


9 

Mars. 
Jupiter. 
Saturn. 
Uranus. 

V 

Neptune. 

SIGNS  OF  THE  ZODIAC. 


Spring 
Signs. 

Summer 
Signs. 


n 

Aries. 

Taurus. 

Gemini. 

Autumn 
Signs. 

25 
SI 

Cancer. 

Leo. 

Virgo. 

ASPh 

'XTS 

Winter 
Signs. 

7- 

^ 

Libra. 

8. 

ni 

Scorpius. 

9- 

/ 

Sagittarius. 

lO. 

^ 

Capricornus. 

II. 

ZSf 

Aquarius. 

12. 

X 

Pisces. 

<5  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  90°  in  Longitude  or  Right  Ascension. 
^     Opposition,    or  differing  180**  in  Longitude  or  Right  Ascension. 


ABB  RE  VIA  TIONS. 

S2 

Ascending  Node. 

0 

Degrees. 

?5 

Descending  Node. 

/ 

Minutes  of  Arc. 

N. 

North. 

n 

Seconds  of  Arc. 

S  . 

South. 

h 

Hours. 

E. 

East. 

ID 

Minutes  of  Time. 

W. 

West. 

• 

Seconds  of  Time. 
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AT  GREENWICH  APPARENT  NOON. 
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THE  SUN'S 


Apparent 
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Apparent 
Declination. 
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Semi- 
diameter. 
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Equation  cf 

Time, 
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II 

12 

13 
14 
15 

16 

17 
18 

19 
20 
21 

22 

23 

24 

25 
26 

27 

28 
29 
30 
31 

32 


h      m        8 

:8  48  33.88 

:8  52  58.55 
[8  57  22.85 

9  I  46.73 
9  6  10.18 
9  10  33.16 

9  14  5565 
9  19  17.63 
9  23  39.08 

9  27  59-98 
9  32  20.31 
9  36  40.05 

9  40  59.18 
9  45  1769 
9  49  35-54 


53  52.73 

58     9-25 

2  25.06 


20  6  40.15 
20  10  54.50 
20  15  8.H 

20  19  20.94 
20  23  33.00 
20  27  44.25 


20 
20 
20 


31 
36 
40 


54-71 
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13-15 
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20  48  28.26 
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1. 02 1 
1.004 
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0.315 
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22  53  407 
22  47  52.4 

22  41  37.1 
22  34  54.8 
22  27  45.7 

22  20  10.2 
22  12  8.3 
22     3  40.3 

21  54  46.4 
21  45  26.9 
21  35  42.0 

21  25  32.0 
21  14  57.1 
21      3  S7'7 

20  52  34.1 
20  40  46.5 
20  28  35.3 

20  16  0.9 
20     3      3.6 

19  49  43-7 

19  36  1.6 
19  21  57.8 
19    7  32.6 

18  52  46.4 
18  37  39.6 
18  22  12.6 

18  6  25.8 
17  50  19.7 
17  33  54-6 
17  17  10.9 


+12.81 
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15.07 

+16.20 
17.32 
18.43 

+19.53 
20.62 
21.71 

+22.78 
23.84 
24.89 

+25.93 
26.96 
27.98 

+28.98 
29.97 
30-95 

+31.91 
32.86 
33.79 

+34-71 
35.61 

36.49 

+37-35 
38.20 
39-04 

+39.85 
40.65 

41.43 
42.20 


16  18.37 

16  18.37 

16  18.37 

16  18.36 

16  18.35 

16  18.33 
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16  18.13 

16  18.07 

16  18.00 

16  17.93 

16  17.86 

16  17.78 

16  17.70 

16  17.61 

16  17.52 

16  17.42 

i6  17.32 

16  17.22 

16  17.11 

16  17.00 

16  16.89 

16  16.77 

16  16.65 

16  16.53 

16  16.40 

16  16.27 

16  16.13 


B 
71.04 
70.98 
70.92 

70.86 
70.81 
70-75 

70.69 
70.63 
70.56 

70.48 
70.40 
70.32 

70.23 
70.14 
70.05 

69.96 
69.86 
69.76 

69.66 

69.56 
69.46 

69-35 
69.24 
69.13 

69.02 
68.91 
68.80 

68.68 

68.57 
68.46 

68.35 


55.32 
23.36 
51-02 

18.26 
45.08 
11.42 

37-29 
2.64 

27-47 


7  51-74 

8  15.46 

8  38.57 

9  1.08 
9  22.96 
9  44.21 

10  4.79 
10  24.69 

10  43.89 

11  2.38 
II  20.12 
II  37.11 

11  53.36 

12  8.82 
12  23.47 

12  37.34 

12  50.37 

13  2.59 

13  13.97 
13  24,53 

13  34.23 
13  43.10 


174  S.  17  O  9.0  +42-95   16  15.99   68.23   13  51.12 


1. 177 
1. 160 
1. 143 


1.126 
X.108 
1.088 

1.067 
1.045 
1.023 

7.000 
0.975 
0.950 

0.925 
0.899 
0.871 

0.842 
0.814 
0.785 

0-755 
0.724 
0.693 

0.661 
0.628 
0.595 

0.561 
0.526 
0.492 

0.457 
0.422 
0.387 
0.352 

0.318 


er  passing  may  be  found  by  subtracting  o».i9  from  the  sidereal  time. 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 
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•s 

1 

1 

1 

1 

Equation  of 
Time, 
to  be 

Subtracted 
from 

Mean  Time. 

DiflF.  for 
z  Hoax. 

Sidereal 

Time, 
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Right  Ascension 
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Mean  Sun. 
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X  Hour. 

Apparent 
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DifE.for 
zHonr. 
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Mon. 

I 
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h     m        8 
18   48   33.15 
18   52   57.75 
18   57    21.96 
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11.035 
IZ.OI8 
11.000 

0              t                 H 

S.  22    59      2.4 
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+12.79 
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m        8 

3  55.24 
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1. 176 
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19      I    45.76 
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22    34    56.4 
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5  44.97 
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Sat. 
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10.903 
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Mon. 
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19  58    7.40 

20  2  23.15 
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29.96 

30.94 
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19 

20 
21 

20    6  38.20 
20  10  52.50 
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10.61 1 
10.580 
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20  16    6.8 
20     3     9.8 
19  49  50.3 

+31.90 
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33.77 

II     2.24 
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0.724 
0.693 

19  ss  35.96 

19  59  32.52 

20  3  29.08 

Sat 

SUN. 

Mon. 

22 

23 
24 

20  19  18.86 
20  23  30.88 
20  27  42.10 

XO.517 
10.484 
10.451 

19  36     8.6 
19  22     5.1 
19    7  40.2 

+3469 

35-59 
36:47 

11  53.23 

12  8.69 
12  23.35 

a66i 
0.628 
0.595 

20    7  25.63 
20  II  22.19 
20  15  18.75 

Tues. 
Wed. 
Thur. 

25 
26 
27 

20  31  52.52 
20  36    2.12 
20  40  10.90 

10.417 
10.383 
10.348 

18  52  54.3 
18  37  47.8 
18  22  21. 1 

+37.34 
38.19 
39-02 

12  37.22 

12  50.26 

13  2.48 

0.561 
0.526 
0.492 

20  19  15.30 
20  23  11.86 
20  27     8.42 

Frid. 
Sat 
SUN. 
Mon. 

28 
29 
30 
31 

20  44  18.84 
20  48  25.96 
20  52  32.23 
20  56  37.66 

10.314 
10.279 
10.244 
10.209 

18    6  34.7 
17  50  28.8 
17  34    4.0 
17  17  20.6 

+39.84 
40.64 
41.42 
42.19 

13  13.87 
13  24.43 
13  34-14 
13  43.02 

0.457 
0.422 
0.387 
0.352 

20  31     4.97 
20  35     1.53 
20  38  58.09 
20  42  54.64 

Tues. 

32 

21     0  42.25 

10.174 

S.  17    0  19.0 

+42.94 

13  51.05 

0.318 

20  46  51.20 

Nor».— n 
Tl 

le  semidiameter  for  meat 
le  sign  +  prefixed  to  the 
decreasing. 

1  noon  may 
hourly  chan 

be  assumed  the  same 
ge  of  declination  ind 

as  that  for 
icates  that  s 

apparent  noon, 
outh  declinatio 

OS  are 

DiflF.  for  I  Hoot. 

+  9'.8565. 
(Table  IIL) 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 
•s 

1 

1 

1 
"8 

1 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

DiflE.  for 
xHonr. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDB. 

DiS.tor 
I  Hoar. 

LATITUDE. 

V 

I 

2 

3 

I 
2 

3 

281  10    2.5 

282  II  II.6 

283  12  20.4 

1          n 

9  46.7 
10  55.6 
12    4.3 

152.88 
152.88 
152.87 

m 
'     +0.70 
0.68 
0.64 

9.9926725 
9.9926710 
9.9926722 

-  I.X 

0.0 

+    I.O 

h     m         8 

5  14  30-42 

5  10  34.50 
5     6  38.59 

4 
5 
6 

4 
5 
6 

284  13  29.0 

285  14  37-1 

286  15  44.9 

13  12.7 

14  20.6 

15  28.2 

152.85 
152.83 
152.82 

+  0.57 
0.47 
0.36 

9.9926759 
9.9926823 
9.9926916 

+  2.0 
3.2 
4.4 

5    2  42,68 
4  58  4677 
4  54  50.85 

7 
8 

9 

7 
8 

9 

287  16  52.6 

288  17  59.8 

289  19    7.0 

16  35-7 

17  42.8 

18  49.8 

152.81 
152.80 
152.79 

+  0.23 

+  o.io 
—  0.03 

9.9927037 
9.9927186 
9.9927364 

+  5.6 
6.8 
8.0 

4  50  54-94 
4  46  5903 
4  43     3-12 

lO 

II 

13 

10 
II 
12 

290  20  13.8 

291  21    20.6 

292  22    27.2 

19  56.4 

21  3.0 

22  9.4 

152.78 
152.78 
152.77 

-0.15 

0.27 
0.36 

9.9927570 
9.9927803 
9.9928061 

+  9.2 
10.3 
11.4 

4  39    7-20 
4  35  "-29 
4  31  15-38 

13 
15 

13 
14 
15 

293  23  33-5 

294  24  39-7 

295  25  45-7 

23  15.6 

24  21.6 

25  27.4 

152.76 
152.75 
152.74 

-0.44 
0.48 
0.48 

9.9928348 
9.9928656 
9.9928988 

+12.4 

13.3 
14.2 

4  27  19-47 
4  23  23.56 
4  19  27.64 

i6 

17 
i8 

16 

17 
18 

296  26  51.4 

297  27  56.9 

298  29     2.2 

26  32.9 

27  38.2 

28  43.4 

15273 
152.72 
152.70 

—  0.46 
0.41 

0.34 

9.9929340 
9.9929714 
9.9930106 

+15.1 
15.9 
16.7 

4  15  31-73 
4  11  35-82 
4    7  39-91 

19 

20 
21 

19 
20 
21 

299  30    6-9 

300  31  1 1.0 

301  32  14.7 

29  47-9 

30  51-8 

31  55-3 

152.68 
152.66 
152.64 

—  0.25 

—  0.12 
0.00 

9.9930515 
9.9930942 

99931385 

+17.4 
18. 1 
18.7 

4    3  44-00 
3  59  48-09 
3  55  52-18 

22 
23 
24. 

22 
23 
24 

302  33  17.7 

303  34  19.8 

304  35  21.1 

32  58.2 

34  01 

35  1-3 

152.61 

152.58 

■      152.54 

+  0.13 

0.26 
0.38 

9.993184I 
9.9932313 
9.9932801 

+19.3 
19.9 
20.5 

3  51  56.26 
3  48    0.35 
3  44     4-44 

25 
26 
27 

25 
26 
27 

305  36  21.5 

306  37  20.8 

307  38  18.9 

36  1.5 

37  0.7 
37  58.6 

152.50 
152.45 
152.40 

+  0.48 
0.57 

0.62 

99933301 
9.9933819 

9-9934352 

+21.2 
21.9 
22.6 

3  40     8.53 
3  36  12.62 
3  32  16.71 

28 
29 
30 
31 

28 
29 
30 
31 

308  39  15.8 

309  40  1 1.4 

310  41     5-7 

311  41  58.7 

38  55-4 

39  50-8 

40  45-0 
•41  37-8 

152.35 
152.29 
152.23 
152.17 

+  0.65 

0.64 
0.61 

0.55 

9.9934903 

9.9935471 
9.9936058 
9.9936664 

+23.3 
24.0 
24.8 
25.7 

3  28  20.80 
3  24  24.89 
3  20  28.98 
3  16  33.07 

32 

32 

312  42  50.3 

42  29.3 

I52.II 

+  0.46 

99937293 

4^6.7 

3  12  37.16 

Mon 

L— Thai: 
aqv 

inmben  ia  column  A  cotrespond  to  tba  true  equii 
inoxot  Janau7o«ja. 

[&OX  of  the  date 

in  column  k'  to 

the  mean 

Diff.  for  I  Hour, 
— 9'.8296. 
(Table  11.) 
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GREENWICH  MEAN  TIME. 

1 

1 

1 

THE  MOON'S 

SBMIDIAMBTBR. 

HORIZONTAL  PARALLAX. 

UPPBR  TRANSIT. 

AG& 

Ncxtn. 

Midnight 

Moon. 

DlKtot 
zHonr. 

Midnight 

DUEL  for 
I  Honr. 

Meridian  of 
Greenwich. 

Diff.  for 
z  Hoar. 

Noon. 

I 

2 

3 

14  560 
14  49.8 
14  46.2 

14  52.6 

14  47-7 
14  45.2 

t           n 

54  41.6 
54  190 
54    5-6 

m 

-1.14 
0.75 
0.38 

54  291 
54  1 1-2 
54    2.0 

m 

-0.94 
0.56 

-^.21 

h        m 

7  I3-I 
7  58.8 
846.4 

m 

1.87 
X.94 
2.02 

d 

8.7 

97 
10.7 

4 
5 
6 

14   44.8 

14  45-4 
14  47-7 

14  44.9 
14  46.4 
14  49.4 

54    0-4 
54    2.7 
54  iio 

-0,05 

+0.23 

0.46 

54    0-7 
54    6.2 
54  17.2 

+O.XO 

0.35 
0.56 

9  35.8 

10  26.3 

11  17.0 

2.09 
2.  IX 
2.X0 

11.7 
12.7 
13-7 

7 
8 

9 

14  Si-3 

14  562 

15  2.0 

14  53-6 

14  59.0 

15  5-2 

54  24.5 

54  422 

55  3.6 

+0.65 
0.82 
0.96 

54  32.9 

54  525 

55  15-5 

+0.74 
0.89 
1.03 

12     6.7 

12  54.9 

13  41-2 

2.04 
1.97 
X.89 

14.7 

15.7 
16.7 

10 

II 

12 

15    8.7 
15  i6-3 
15  24.8 

15  12.4 
15  20.4 
15  29.4 

55  28.3 

55  562 

56  27.5 

+X.IO 

1.23 

1.38 

55  41-8 

56  1 1.4 
56  44.4 

+x.x6 
1.30 
X.44 

H  25.9 
15    9-7 
15  53-5 

X.84 
1.82 
X.84 

17.7 
18.7 
19.7 

13 
15 

IS  34-3 
15  44-5 
15  55-3 

15  39-3 

15  49.8 

16  0.7 

57    21 

57  39.7 

58  19-3 

+1.50 
1.62 

1.67 

57  20.5 

57  59-3 

58  39-4 

+1-57 
X.65 
1.66 

16  38.5 

17  25.8 

18  16.7 

X.9I 
2.04 
2.2X 

20.7 
21.7 
22.7 

i6 

17 
i8 

16    6,1 
16  16.3 
16  24.9 

16  1 1.4 
16  20.9 
16  28.2 

58  59-2 

59  36.7 

60  8.2 

+1.63 
1.45 
I.I3 

59  18.5 

59  53-4 

60  20.4 

+X.56 

1.31 
0.90 

19  12.2 

20  12.5 

21  16.3 

2.41 
2.60 
2.70 

23.7 
24.7 
^5-7 

19 

20 
21 

16  30.8 
16  33.0 
16  30.8 

16  32.4 
16  32.4 
16  28.1 

60  29.7 
60  37.7 
60  29.9 

+0.63 

+0.01 

-0.66 

60  35-5 
60  35.8 
60  20.0 

-H>.33 

-0-33 

0.99 

22  21. 1 

23  23.9 
6 

2.68 
a-54 

•26.7 

27.7 
28.7 

22 
23 
24 

16  24.4 
16  14.2 
16     1.2 

16  19.7 
16     7.9 

15  54-1 

60    6.2 
59  28.7 
58  4I-I 

-1.29 

x.8o 

2.1'2 

59  490 
59     5-8 
58  15.0 

-X.56 
X.98 
2.20 

0  22.7 

1  16.8 

2  6.7 

2.35 
2.16 
2.0X 

0.2 

1.2 
2.2 

25 
26 

27 

IS  46-8 

15  32-3 
IS  18.8 

IS  39-5 
15  25.3 
15  12.7 

57  48.2 
56  54-9 
56    5-2 

-2.24 
2.16 
X.94 

57  21.3 
56  29.4 
55  42-9 

-2.22 
2.07 
X.78 

2  53-6 
338.6 
4  230 

X.91 
1.85 
1.85 

3.2 
4.2 
5.a 

28 
29 

:  30 

'    31 

15     7-1 
14  57-9 
14  51-4 
14  47-7 

15    2.2 

14  54-3 
14  49.2 
14  46.9 

55  22.5 
54  48.6 
54  24-7 
54  "2 

-I.61 
X.2I 
0.78 

-0.35 

55    4-3 
54  35-3 
54  i6-7 
54    8.3 

-1.41 
0.99 
0.57 

"O.14 

5     7-6 

5  53-4 

6  40.7 

7  29.6 

X.87 

a.ox 
a.07 

6.2 

7.2 
8.2 
9.2 

32 

14  46.8 

14  47-3 

54    7-8 

+0.05 

54    9-5 

+0.23 

819.7 

a.xi 

10.2 

JANUARY,  1898. 


V. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S 

RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 

DiflE.for 

Declination. 

Diff.  for 

Hour. 

RiRht 

Diflf.for 

Declination. 

Diff.  for 

Ascension. 

z  Minute. 

1  Minute. 

Ascension. 

X  Minute. 

. 

I  Minute. 

SA 

.TURDi 

'^Y  I, 

MONDAY  3. 

m       8 

s 

• 

m 

n 

h 

m        s 

8 

e 

' 

m 

m 

O 

44  42.37 

1.9575 

N.16 

28       0.7 

10.652 

0 

3 

21    52.67 

3.0969 

N.23 

20 

55.4 

6.306 

1 

46  39.89 

1.9598 

16 

38    37.6 

10.577 

I 

3 

23    58.58 

3.XOOO 

23 

27 

10.6 

6.200 

2 

48  37-55 

1.9623 

16 

49     9.9 

10.500 

2 

3 

26      4.67 

3. 1030 

23 

33 

19.4 

6.093 

3 

50  35-36 

1.9648 

16 

59  37.6 

10.423 

3 

3 

28    10.94 

3.1060 

23 

39 

21.8 

5.986 

4 

52  33.32 

1.967a 

17 

10     0.7 

10.347 

4 

3 

30    17.39 

3.XO89 

23 

45 

17.7 

5.878 

5 

54  31.42 

X.9697 

17 

20  19.2 

XO.269 

5 

3 

32   24.01 

3.XXX8 

23 

51 

7.1 

5.769 

6 

56  29.68 

1.9723 

17 

30  33.0 

XO.19O 

6 

3 

34  30.81 

3.II48 

23 

56 

50.0 

5.661 

7 

58  28.09 

1.9748 

17  40  42.0 

10.  m 

7 

3 

36  37.79 

3.II77 

24 

2 

26.4 

5.552 

8 

2 

0  26,65 

1.9774 

17 

50  46.3 

10.032 

8 

3 

38  44.94 

2.X306 

24 

7 

56.2 

5.442 

9 

2 

2  25.38 

1.9801 

18 

0  45.8 

9-951 

9 

3 

40  52.26 

3.1234 

24 

13 

19.4 

5.331 

lO 

2 

4  24.26 

1.9827 

18 

10  40.4 

9.B69 

10 

3 

42  59-75 

2.X363 

24 

18 

35.9 

5.320 

II 

2 

6  23.30 

1.9834 

18 

20  30.1 

9.788 

II 

3 

45     7.41 

3.1291 

24 

23 

45-8 

5.XO8 

12 

2 

8  22.51 

1.9882 

18 

30  14.9 

9.705 

12 

3 

47  15-24 

3.1318 

24 

28 

48.9 

4.996 

13 

2 

10  21.88 

1.9909 

18 

39  54-7 

9.622 

13 

3 

49  23.23 

2.X345 

24 

33 

45.3 

4.883 

14 

2 

12  21.42 

1.9938 

18 

49  29.5 

9.538 

14 

3 

51  31.38 

2.X373 

24 

38 

34-9 

4.770 

15 

2 

14  21.13 

1.9966 

18 

58  59.2 

9.453 

15 

3 

53  39.70 

3.X399 

24  43 

17.7 

4.657 

i6 

2 

16  21.01 

1.9994 

19 

8  23.9 

9.368 

16 

3 

55  48.17 

2.X425 

24  47 

53.7 

4.543 

I? 

2 

18  21.06 

8.0023 

19 

17  43-4 

9.283 

17 

3 

57  56.80 

2.1452 

24 

52 

22.8 

4.428 

i8 

2 

20  21.28 

2.0052 

19 

26  57.8 

9.197 

18 

4 

0     5-59 

2.1478 

24 

56 

45.0 

4.313 

19 

2 

22  21.68 

3.0081 

19 

36     7.0 

9.109 

19 

4 

2  14-53 

a. 1503 

25 

I 

0.3 

4.197 

20 

2 

24  22.25 

2.0ZI0 

19 

45  10.9 

9.022 

20 

4 

4  23.62 

2.1527 

25 

5 

8.6 

4.080 

21 

2 

26  23.00 

8.0140 

19 

54     9.6 

8.933 

21 

4 

6  32.85 

2.1551 

25 

9 

9.9 

3.963 

22 

2 

28  23.93 

a. 0170 

20 

3     2.9 

8.844 

22 

4 

8  42.23 

2.1575 

25 

13 

4.2 

3.847 

23 

2 

30  25.04 
c 

8.0200 
>UNDA 

N.20 
Y  2. 

II  50.9 

8.755 

23 

4 

10  51.75 
T 

3.1598 

UESDA 

N.25 
Y4. 

16 

51.5 

3.729 

O 

2 

32  26.33 

a.  0230 

N.20 

20  33.5 

8.664 

0 

4 

13     1.41 

3.X622 

N.25 

20 

31.7 

3.6X1 

I 

2 

34  27.80 

3.0260 

20 

29  10.6 

8.573 

I 

4 

15  II. 21 

2.1644 

25 

24 

4.8 

3.493 

2 

2 

36  29.45 

3.0290 

20 

37  42.3 

8.4S3 

2 

4 

17  21.14 

3.x6(>6 

25 

27 

30.8 

3.374 

3 

2 

38  31.28 

3.0321 

20 

46     8.4 

8.389 

3 

4 

19  31.20 

3.16S8 

25 

30  49-7 

3.355 

4 

2 

40  33-30 

3.0353 

20 

54  29.0 

8.297 

4 

4 

21  41.39 

2.1708 

25 

34 

1.4 

3.135 

5 

2 

42  35.50 

3.0383 

21 

2  44.0 

8.203 

5 

4 

23  51.70 

2.1729 

25 

37 

5.9 

3.015 

6 

2 

44  37.89 

8.0413 

21 

10  53.4 

8.109 

6 

4 

26     2.14 

2.1750 

25 

40 

3.2 

2.894 

7 

2 

46  40.46 

2.0444 

21 

18  57.1 

8.014 

7 

4 

28  12.70 

2.1769 

25 

42 

53.2 

a.  773 

8 

2 

48  43-22 

3.0475 

21 

26  55-1 

7.918 

8 

4 

30  23.37 

3.1788 

25 

45 

35.9 

3.653 

9 

2 

50  46.16 

3. 0506 

21 

34  47-3 

7.823 

9 

4 

32  34-16 

2.X807 

25  48 

II. 4 

2.531 

lO 

2 

52  49.29 

a. 0537 

21 

42  33-8 

7.726 

10 

4 

34  45-05 

3.1824 

25 

50 

39.6 

3.406 

II 

2 

54  52.61 

3.0568 

21 

50  14.4 

7.628 

II 

4 

36  56.05 

3. 1842 

25 

53 

0.4 

3.286 

12 

2 

56  56.11 

3.0599 

21 

57  49.2 

7.531 

12 

4 

39     7.15 

3.1858 

25 

55 

13.9 

3.X63 

13  ' 

2 

58  59.80 

3.063Z 

22 

5  18.1 

7.432 

13 

4 

41   18.35 

3.X875 

25 

57 

20.0 

2.041 

14 

3 

I     3.68 

3.0663 

22 

12  41.0 

7.332 

14 

4 

43  29.65 

3.1891 

25 

59 

18.8 

X.9X8 

15 

3 

3     7.75 

3.0693 

22 

19  57.9 

7.332 

15 

4 

45  41-04 

3.1905 

26 

I 

10.2 

1.794 

16 

3 

5  12.00 

3.0724 

22 

27     8.8 

7.132 

16 

4 

47  52.51 

3.X919 

26 

2 

54.1 

1.670 

17 

3 

7  16.44 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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5.802 

5.69a 

• 
3) 

New  Moon 

,,,,,.         S8I     10     ^A.'7     il 

13 

First  Quarte 

it 29 

2   32.7 

14 

3  36  12.52 
3  38  20.00 

8.1835 

24     I  34.1 
24     7     5.7 

5.583 

^5 

a. 1359 

5.470 

i6 

3  40  27.63 

8.1284 

24  12  30.5 

5.358 

d        h 

17 

3  42  35.41 

8.1309 

'   24  17  48.6 

5.245 

c 

Apogee    . 

.     .     •     •     .     Jan. 

4     4*3 

i8 

3  44  43.34 

8.1333 

24  22  59.9 

5.13a 

Perigee    . 

19 

3  46  51-41 

8.1358 

24  28     4.5 

5.019 

c 

...,.•.     20    0.5  II 

20 

3  48  59.63 

8.1381 

24  33     2.2 

4.905 

c 

Apogee    • 

•     ••••••      • 

JI  20.7 

21 

3  51     7.98 
3  53  iCi,48 

8.1404 

24  37  53.1 
24  42  37.1 

4.791 

4.676 

22 

3.1428 

23 

3  55  25.11 

a.M5o 

24  47  14-2 

4.56a 

u 

3  57  33.88 

a.  1473 

N.24  51  44.5 

4.447 

14 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

b 

P.L. 

P.L. 

P.L. 

P.  L. 

o  S 

Name  and  Direction 

Noon. 

of 

IIIJ»- 

of 

VIb. 

of 

IXb. 

of 

r 

of  Object 

Diff. 

Diflf. 

Diff. 

DiflE. 

o         r        m 

e        t        H 

0          #          w 

0       1       tf 

I 

Sun 

W. 

io8  57  ai 

3384 

iio  19  56 

3392 

III   42   22 

3400 

"3     4  39 

3<o8 

Fomalhaut 

W. 

62    28       I 

3510 

63    48    14 

3506 

65     8  32 

3501 

66  28  55 

3^07 

a  Pegasi 

W. 

39  43     a 

3379 

4-1     5  42 

3365 

42   28   38 

3353 

43  51  48 

3:14a 

Aldebaran 

E. 

39  35  54 

315a 

38     8  47 

3x70 

36   42      2 

3189 

35   15  40 

3310 

Pollux 

E. 

8i     5  32 

SO25 

79  35  50 

3034 

78     6  19 

3041 

76  36  57 

3049 

2 

Sun 

W. 

119  54     2 

3438 

121  15  35 

3444 

122   37      2 

3448 

123  58  24 

3453 

Fomalhaut 

W. 

73  II  47 

3483 

74  32  30 

3482 

75  53  14 

3480 

77  14     0 

3480 

a  Pegasi 

W. 

50  50  22 

3304 

52  14  29 

3298 

53  38  43 

3293 

55     3     3 

3288 

Pollux 

E. 

69  12  15 

3079 

67  43  40 

3085 

j66  15  12 

3089 

64  46  49 

3094 

Regulus 

E. 

106     5  59 

3057 

104  36  57 

3062 

103     8     I 

3066 

loi  39  10 

S069 

3 

Fomalhaut 

W. 

83  58     5 

3476 

85  18  56 

3476 

86  39  47 

3476 

88     0  38 

3476 

a  Pegasi 

W. 

62     5  55 

3270 

63  30  42 

3265 

64  55  34 

3262 

66  20  30 

3259 

a  Arietis 

W. 

18  28  31 

3218 

19  54  19 

320I 

21  20  27 

3x88 

22  46  51 

3175 

Pollux 

E. 

57  26  II 

31x3 

55  58  16 

3x14 

54  30  24 

3x17 

53     2  35 

3x19 

Regulus 

E. 

94  15  52 

3083 

92  47  21 

3083 

91  18  51 

3085 

89  50  23 

3086 

4 

Fomalhaut 

W. 

94  44  49 

3479 

96     5  37 

3480 

97  26  23 

3481 

98  47     8 

3483. 

a  Pegasi 

W. 

73  26     7 

3242 

74  51  26 

3239 

76  16  49 

3236 

77  42  16 

3232  1 

a  Arietis 

W. 

30     I  51 

3136 

31  29  17 

3130 

32  56  50 

3123 

34  24  29 

31 19  j 

Pollux 

E. 

45  44  10 

3129 

44  16  36 

3x31 

42  49     4 

3133 

41  21  34 

3x34  ' 

Regulus 

E. 

82  28  10 

3085 

80  59  42 

3084 

79  31   13 

S082 

78     2  42 

3082 

5 

a  Pegasi 

W. 

84  50  31 

3215 

86  16  22 

321 X 

87  42  18 

S208 

89     8  18 

35804 

a  Arietis 

W. 

41  44  18 

3095 

43  12  34 

309X 

44  40  55 

3086 

46      9    22 

308X 

Pollux 

E. 

34     4  42 

3148 

32  37  30 

3x52 

31  10  23 

3x57 

29   43   22 

3x63 

Regulus 

E. 

70  39  36 

3070 

69  10  50 

3067 

67  42     0 

.3065 

66  13     7 

Jupiter 

E. 

III  49  29 

31x4 

no  21  37 

3XIX 

108  53  41 

3K>7 

107  25  40 

3x0a 

6 

a  Pegasi 

W. 

96  19  24 

3x86 

97  45  50 

3x83 

99  12  20 

3x79 

100  38  54 

3177 

a  Arietis 

W. 

53  33   10 

S055 

55     2  15 

3050 

56  31  26 

3044 

58     0  44 

3039 

Regulus 

E. 

58  47  34 

304a 

57  18  13 

3038 

55  48  47 

3034 

54  19  16 

3029 

Jupiter 

E. 

100     4  16 

3081 

98  35  43 

3075 

97  •  7     3 

3071 

95  38  18 

30^ 

Spica 

E. 

112  50  32 

3040 

III  21     9 

3036 

109  51  41 

3031 

108  22     7 

3026 

7 

a  Arietis 

W. 

65  28  57 

30x0 

66  58  57 

3004 

68  29     5 

3998 

69  59  20 

2992 

Aldebaran 

W. 

33  52  23 

3180 

35  18  56 

3x61 

36  45  52 

3x43 

38  13     9 

3x28  1 

Regulus 

E. 

46  50  15 

3005 

45  20     9 

3001 

43  49  57 

2996 

42  19  39 

2991 1 

Jupiter 

E. 

88  12  54 

3039 

86  43  29 

3033 

85  13  57 

3027 

83  44  18 

302X  1 

Spica 

E. 

100  52  39 

2999 

99  22  25 

2993 

97  52     4 

2988 

96  21  36 

2982 

8 

a  Arietis 

W. 

77  32  33 

2961 

79     3  35 

2954 

80  34  46 

3947 

82     6     5 

0940 

Aldebaran 

W. 

45  34     6 

3059 

47     3     6 

3047 

48  32  21 

3035 

50     I  50 

3025 

Regulus 

E. 

34  46  37 

2967 

33  15  43 

2962 

31  44  43 

2958 

30  13  37 

2954 1 

Jupiter 

E. 

76  14  13 

2992 

74  43  50 

2985 

73  13  19 

2979 

71  42  40 

2973  , 

Spica 

E. 

88  47  25 

2952 

87  16  12 

8945 

85  44  50 

2939 

84  13  21 

2932 

9 

o  Arietis 

W. 

89  44  49 

2906 

91  17     0 

2899 

92  49  20 

2893 

94  21  48 

2885 

Aldebaran 

W. 

57  32  32 

2973 

59     3  18 

2964 

60  34  16 

2954 

62     5  26 

2945 

Jupiter 

E. 

64     7  32 

2942 

62  36     7 

2936 

61     4  34 

2930 

59  32  53 

2924 

Spica 

E. 

76  33  48 

2899 

75     I  28 

a893 

73  28  59 

2885 

71   56  21 

2878 

1 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1.- 

P.L. 

P.  L. 

P.  L. 

P.  L. 

o| 

Name  and  Direction 

Midnight 

of 

XVh. 

of 

xvnih. 

of 

XXJb. 

of 

Q 

of  Object 

ViS. 

DiflE. 

DiflL 

Diff. 

o           »           • 

0         r         w 

0    /    i» 

e         f         m 

1 

Sun 

W. 

114  26  47 

3415 

115    48    47 

3422 

117  10  39 

3438 

118    32    24 

3434 

Fomalhaut 

W. 

67  49  23 

3494 

69     9  54 

3490 

70  30  29 

3488 

71  51     7 

3486 

a  Pegasi 

w. 

45  15  II 

333a 

46  38  45 

3324 

48   2  29 

33x6 

49  26  22 

33x0 

Aldebaran 

E. 

33  49  43 

3231 

32  24  II 

3256 

30  59     8 

3382 

29  34  35 

33" 

PoUux 

E. 

75     7  45 

3056 

73  38  41 

3062 

72     9  45 

3068 

70  40  56 

3074 

a 

Sun 

W. 

125  19  41 

3456 

126  40  54 

3459 

128     2     4 

3463 

129  23  10 

3464 

Fomalhaut 

W. 

78  34  47 

3478 

79  55  36 

3478 

81  16  25 

3477 

82  37  15 

3477 

a  Pegasi 

W. 

56  27  28 

3384 

57  51  58 

3280 

59  16  33 

3276 

60  41   12 

3373 

Pollux 

E, 

63  18  32 

3098 

61  50  20 

3X08 

60  22  13 

3105 

58  54  10 

3x09 

Regulus 

E. 

100  10  23 

3073 

98  41  40 

3076 

97  13     1 

3078 

95  44  25 

3081 

3 

Fomalhaut 

W. 

89  21  29 

3476 

90  42  20 

3477 

92    3  10 

3477 

93  24    0 

3478 

a  Pegasi 

W. 

67  45  30 

3*55 

69  10  34 

3853 

70  35  41 

3349 

72     0  52 

3346 

a  Arietis 

W. 

24  13  30 

3x65 

25  40   21 

3x57 

27     7  22 

3x49 

28  34  32 

3143 

Pollux 

E. 

51  34  49 

3x3a 

50     7     6 

3x24 

48  39  25 

3135 

47  II  46 

3128 

Regulus 

E. 

88  21  56 

3086 

86  53  29 

3087 

85  25     3 

3087 

83  56  37 

3086 

4 

Fomalhaut 

W. 

100     7  51 

348s 

loi  28  32 

3488 

102  49  10 

3490 

104     9  45 

3493 

a  Pegasi 

W. 

79     7  47 

saag 

80  33  22 

3M5 

81   59     I 

3332 

83  24  44 

33x9 

a  Arietis 

W. 

35  53  15 

3x14 

37  20     7 

3x10 

38  48     5 

3105 

40  16     9 

3x01 

Pollux 

E. 

39  54     6 

3x37 

38  26  41 

3x38 

36  59  18 

3X4X 

35  31  58 

3x44 

Regulus 

E. 

76  34  10 

3080 

75     5  36 

3078 

73  36  59 

3075 

72     8  19 

3073 

5 

a  Pegasi 

W. 

90  34  23 

320D 

92    0  32 

3x97 

93  26  45 

5x93 

94  53     2 

3189 

a  Arietis 

W. 

47  37  55 

3076 

49     6  34 

3070 

50  35  20 

3063 

52     4  12 

3060 

Pollux 

E. 

28  16  28 

3x70 

26  49  43 

3x79 

25  23     9 

3I9X 

23  56  49 

3306 

Regulus 

E. 

64  44     9 

'  3057 

63  15     7 

3054 

61  46     I 

3050 

60  16  50 

3046 

Jupiter 

E. 

105  57  33 

3099 

104  29  22 

3094 

103     I     5 

3090 

loi  32  43 

3086 

6 

a  Pegasi 

W. 

102     5  31 

3x73 

103  32  12 

3x70 

104  58  57 

3167 

106  25  46 

3x64 

a  Arietis 

w. 

59  30     8 

3034 

60  59  39 

3027 

62  29  18 

3022 

63  59     4 

30x6 

Regulus 

E. 

52  49  39 

3025 

51  19  57 

3020 

49  50     9 

3015 

48  20  15 

3010 

Jupiter 

E. 

94     9  26 

3060 

92  40  28 

3055 

91   II  23 

3050 

89  42  12 

3044 

Spica 

E. 

106  52  26 

302X 

105  22  39 

3016 

103  52  46 

3010 

102  22  46 

3005 

7 

a  Arietis 

W. 

71  29  43 

9986 

73     0  13 

2979 

74  30  52 

3973 

76     I  38 

3966 

Aldebaran 

W. 

39  40  45 

3x1a 

41     8  40 

3098 

42  36  52 

3084 

44     5  21 

307X 

Regulus 

E. 

40  49  15 

2986 

39  18  45 

2981 

37  48     8 

3976 

36  17  25 

3973 

Jupiter 

E. 

82  14  31 

3016 

80  44  38 

3009 

79  14  37 

3004 

77  44  29 

3997 

Spica 

E. 

94  51     I 

2976 

93  20  18 

^70 

91  49  28 

2965 

90  18  31 

3958 

8 

a  Arietis 

W. 

83  37  33 

2934 

85     9     9 

9927 

86  40  54 

8920 

88  12  47 

39x3 

Aldebaran 

W. 

51  31  32 

3014 

53     I  28 

3003 

54  31  37 

3993 

56     I  58 

3983 

Regulus 

E. 

28  42  27 

2950 

27  II  12 

2947 

25  39  53 

3945 

24     8  31 

3943 

Jupiter 

E. 

70  II  54 

2967 

68  41     0 

2961 

67     9  58 

3935 

65  38  49 

3949 

Spica 

E. 

82  41  43 

3926 

81     9  57 

9920 

79  38     3 

39X2 

78     6     0 

3905 

9 

a  Arietis 

W. 

95  54  26 

2878 

97  27  13 

a87x 

99     0     9 

3863 

100  33  15 

<8s6 

Aldebaran 

W. 

63  36  48 

2936 

65     8  21 

n^7 

66  40     6 

39x7 

68  12     3 

3909 

Jupiter 

E. 

58     I     5 

2917 

56  29     8 

29x3 

54  57     4 

3905 

53  24  52 

9900 

Spica 

E. 

70  23  34 

2871 

68  50  38 

3863 

67  17  32 

3856 

65  44  17 

3849 

16 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L 

Name  and  Direction 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

of  Object 

DifL 

Diff. 

Diff. 

Diff. 

0           f           u 

0         »        m 

e        f        w 

0         *         n 

lO 

Aldebaran 

W. 

69  44  II 

2899 

Ti  16  31 

2891 

72  49     2 

S882 

74  21  44 

2fi73 

Pollux 

W. 

27  42  17 

9948 

29  13  35 

2929 

30  45  17 

fl9I2 

32  17  21 

2696 

Jupiter 

E. 

51  53  33 

«8iM 

50  20     6 

2888 

48  47  32 

2883 

47  14  51 

2876 

Spica 

£• 

64  10  53 

a84a 

62  37  19 

2835 

61     3  36 

2826 

59  '29  42 

8819 

II 

Aldebaran 

W. 

82     8     8 

9828 

83  41  59 

28x9 

85  16     2 

^2811 

86  50  16 

880Z 

Pollux 

W. 

40      2    22 

2828 

41  36  13 

2816 

43  10  20 

a8<^ 

44  44  42 

8792 

Spica 

E. 

51  37  46 

a78o 

50     2  52 

2772 

48  27  47 

2764 

46  52  32 

2756 

Antares 

E. 

97  19  10 

2769 

95  44     I 

2760 

94     8  41 

2751 

92  33     9 

2743 

Saturk 

E. 

97  54  45 

3824 

96  20  48 

2815 

94  46  39 

2806 

93  12  19 

2?97 

la 

Aldebaran 

W. 

94  44  25 

2756 

96  19  51 

2747 

97  55  29 

2738 

99  31  19 

8728 

Pollux 

W. 

52    40    21 

«736 

54  16  13 

2725 

55  52  20 

27x3 

57  28  42 

2702 

Spica 

E. 

38  53  33 

VIA 

37  17  12 

2707 

35  40  41 

2698 

34     3  59 

8690 

Antares 

E. 

84  32  32 

2696 

82  55  47 

2687 

81   18  50 

2678 

79  41  40 

8667 

Saturn 

E. 

85  17  39 

a75o 

83  42     6 

274X 

82     6  21 

2731 

80  30  22 

8728 

Sun 

E. 

128  44  47 

305a 

127  15  39 

3042 

125  46  18 

3P3X 

124  16  44 

302X 

13 

Pollux 

W. 

65  34  17 

2646 

67  12  10 

^35 

68  50  18 

2623 

70  28  42 

86X2 

Regulus 

W. 

28  32     8 

2644 

30  10    3 

2632 

31  48  15 

26x8 

33  26  46 

2605 

Antares 

E. 

71  32  24 

2616 

69  53  51 

2605 

68  15     3 

2594 

66  36     0 

2583 

Saturn 

E. 

72  27  12 

2671 

70  49  53 

2660 

69  12  20 

2650 

67  34  33 

8640 

Sun 

E. 

116  45  30 

2965 

115  14  33 

2953 

113  43  21 

294X 

112  II  54 

•929 

14 

Pollux 

W. 

78  44  40 

«552 

80  24  41 

2540 

82     4  58 

8527 

83  45  33 

25x6 

Regulus 

W. 

41  43  43 

2541 

43  23  59 

2528 

45    4  33 

8SI6 

46  45  34 

^503 

Antares 

E. 

58  16  55 

2527 

56  36   19 

2515 

54  55  26 

2502 

53  14  16 

849X 

Saturn 

E. 

59  22     I 

2585 

57  42  46 

2575 

56     3  17 

2564 

54  23  33 

2553 

Sun 

E. 

104  30  49 

2867 

102  57  48 

2855 

loi  24  31 

2842 

99  50  57 

8829 

15 

Pollux 

W. 

92  12  40 

2455 

93  54  57 

244a 

95  37  32 

8490 

97  20  24 

84x8 

Regulus 

W. 

55  14     9 

2439 

56  56  48 

2426 

58  39  45 

24x4 

60  23     0 

840X 

Antares 

E. 

44  44  14 

2429 

43     I  21 

2417 

41   16  II 

8405 

39  34  43 

2392 

Saturn 

E. 

46     I  II 

2S0X 

44  19  59 

2492 

42  38  34 

2482 

40  56  55 

2472 

SUH 

E. 

91  58  54 

2763 

90  23  37 

2749 

88  48    a 

2735 

87  12     9 

8722 

16 

Pollux 

W. 

105  59     5 

2357 

107  43  41 

«345 

109  28  35 

8333 

III  13  46 

8383 

Regulus 

W. 

69     3  52 

2337 

70  48  57 

2325 

72  34  20 

23x2 

74  20     2 

2300 

Jupiter 

W. 

27  55  17 

2460 

29  37  27 

2434 

31  20  13 

24XZ 

33     3  32 

2389 

Antares 

E. 

30  52  55 

2331 

29     7  40 

23x8 

27  22     7 

8306 

25  36  16 

2294 

Saturn 

E, 

32  25  41 

2^6 

30  42  58 

243a 

29     0     9 

24«9 

27  17  16 

843X 

Sun 

E. 

79     8  18 

2655 

77  30  38 

2641 

75  52  39 

8629 

74  14  23 

26x5 

17 

Regulus 

W. 

83  12  56 

2241 

85     0  23 

2230 

86  48     6 

S2l8 

88  36     6 

2208 

Jupiter 

W. 

41  47  10 

2301 

43  33    8 

8286 

45  19  28 

8272 

47     6     9 

2258 

Spica 

W. 

29  13  28 

8262 

31     0  24 

2247 

32  47  41 

8234 

34  35  18 

2222 

Sun 

E. 

65  58  37 

2552 

64  18  36 

2540 

62  38  18 

8528 

60  57  44 

25x7 

18 

Regulus 

W. 

9i7  39  57 

2159 

99  29  26 

2150 

loi  19    9 

8I42 

103     9     4 

2134 

Jupiter 

W. 

56    4  27 

2197 

57  52  59 

2186 

59  41  47 

8X77 

61  30  49 

2x67 

Spica 

w. 

43  37  48 

2x66 

45  27     7 

2X57 

47  16  40 

2147 

49     6  27 

2139 

Sun 

E, 

52  31     2 

2464 

50  48  58 

2455 

49    6  41 

■445 

47  24  11 

2438 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Namo  and  Direction 

Midnight 

of 

XVh- 

of 

XVIIIh. 

of 

XXJh. 

of 

1° 

of  Object 

DUE. 

Diff. 

Diff. 

DifE. 

•     >     » 

m         t         m 

9         i         n 

•      »      •» 

lO 

Aldebaran 

W. 

75  54  38 

a864 

77  27  43 

a853 

79     I     0 

2646 

80  34  28 

8837 

Pollux 

W. 

33  49  45 

a88z 

35  22  28 

2867 

36  55  29 

8«54 

38  28  47 

884X 

Jupiter 

E. 

45  42     2 

2872 

44     9     7 

2866 

42  36     5 

2B62 

41      2   57 

2838 

Spica 

E. 

57  55  39 

aSzz 

56  21  26 

2804 

54  47     3 

8796 

53  12  30 

2788 

II 

Aldebaran 

W. 

88  24  42 

«79a 

89  59  ^0 

a7«3 

91  34  10 

8775 

93     9  II 

8765 

Pollux 

W. 

46  19  20 

278Z 

47  54  13 

?7ti9 

49  29  21 

8758 

51     4  44 

8747 

Spica 

E. 

45  17     6 

8747 

43  41  29 

2739 

42     5  41 

8731 

40  29  42 

8783 

Antares 

E. 

90  57  26 

8734 

89  21  31 

2724 

87  45  23 

27x6 

86     9     4 

2706 

Saturn 

£. 

91  37  47 

2788 

90     3     3 

8779 

88  28     7 

V69 

86  52  59 

2760 

12 

Aldebaran 

W. 

loi     7  22 

87X9 

102  43  37 

«709 

104  20     5 

Voo 

105  56  45 

2691 

Pollux 

W. 

59     5  19 

3691 

60  42  II 

2680 

62  19  18 

9669 

63  56  40 

8657 

Spica 

E. 

32  27     6 

2683 

30  50     3 

a675 

29  12  50 

26G7 

27  35  26 

2660 

Antares 

E. 

78     4  16 

4657 

76  26  39 

26*7 

74  48  48 

8637 

73  10  43 

2626 

Saturn 

E. 

78  54  XI 

8712 

77  17  47 

270X 

75  41     9 

869X 

74     4  17 

9681 

Sun 

E. 

122  46  57 

30X0 

121  16  57 

■993 

119  46  42 

8987 

118  16  13 

897« 

13 

Pollux 

W. 

72     7  21 

atkm 

73  46  16 

2588 

75  25  28 

8576 

77    4  56 

8564 

Regulus 

W. 

35     5  34 

2593 

36  44  40 

2580 

38  24    3 

2566 

40     3  44 

8553 

Antares 

E. 

64  56  42 

2573 

63  17     9 

256Z 

61  37  20 

8549 

59  57  15 

8538 

Saturn 

E. 

65  56  32 

2699 

64  18  16 

26x8 

62  39  46 

2607 

61     I     I 

8596 

Son 

E. 

no   40    12 

2917 

109     8  15 

2903 

107   36      2 

8893 

106    3  34 

2880 

H 

Pollux 

W. 

85    26    24 

2504 

87    7  32 

2491 

88  48  58 

2480 

90  30  40 

84«7 

Regulus 

W. 

48    26   33 

2490 

50     8     0 

2477 

51  49  45 

8463 

53  31  48 

8458 

Antares 

E. 

51    32   50 

4479 

49  51     7 

2467 

48     9     7 

8454 

46  26  49 

2448 

Saturn 

E. 

52  43  34 

3543 

51     3  20 

8533 

49  22  52 

2332 

47  42    9 

25X1 

Sun 

E. 

98  17     7 

2816 

96  43     0 

2802 

95     8  35 

8789 

93  33  53 

877« 

15 

Pollux 

W. 

99     3  33 

2405 

100  47     0 

2394 

102  30  44 

2381 

104  14  46 

9369 

Regulus 

W. 

62     6  34 

2388 

63  50  26 

8375 

65  34  36 

236a 

67  19     5 

8350 

Antares 

E. 

37  50  57 

2380 

36     6  53 

2368 

34  22  32 

8355 

32  37  53 

8348 

Saturn 

E. 

39  15     3 

S464 

37  32  59 

8453 

35  50  43 

2448 

34    8  17 

2441 

Sun 

£• 

85  35  59 

2708 

83  59  30 

9695 

82  22  44 

2682 

80  45  40 

2669 

i6 

Pollux 

W. 

"2  59  13 

23XX 

114  44  56 

2300 

116  30  56 

2189 

118  17  12 

2279 

Regulus 

W. 

76     6     I 

2288 

77  52  18 

1276 

79  38  53 

8964 

81  25  46 

2232 

Jupiter 

W. 

34  47  22 

2370 

36  31  40 

235X 

38  16  25 

8334 

40     I  35 

8317 

Antares 

E. 

23  50     8 

2282 

22     3  42 

2271 

20  17     0 

8259 

18  30    0 

2347 

Saturn 

E. 

25  34  25 

2433 

23  51  38 

8438 

22     8  58 

8448 

20  26  32 

8470 

Sun 

E. 

72  35  49 

2602 

70  56  57 

2590 

69  17  48 

8577 

67  38  21 

8564 

17 

Regulus 

W. 

90  24  22 

2x98 

92  12  53 

2x87 

94     I  40 

2x76 

95  50  41 

2x68 

•Jupiter 

W. 

48  53  " 

2244 

50  40  33 

223a 

52  28  13 

2220 

54  16  II 

2208 

Spica 

W. 

36  23  13 

22JO 

38  II  26 

ax98 

39  59  57 

2x87 

41  48  44 

2x76 

Sun 

E. 

59  16  54 

ajos 

57  35  48 

«494 

55  54  27 

8485 

54  12  52 

9474 

i8 

Regulus 

W. 

104  59  II 

2x27 

106  49  29 

2x20 

108  39  58 

2XX4 

no  30  36 

2x08 

Jupiter 

W. 

63  20     6 

2x59 

65     9  36 

2151 

66  59  18 

8X43 

68  49  12 

2x36 

Spica 

w. 

50  56  27 

2130 

52  46  40 

2XS3 

54  37     4 

2x16 

56  27  39 

2ZZO 

Sun 

E. 

45  41  30 

2A29 

43  58  37 

142a 

42  15  33 

8415 

40  32  19 

2408 

18 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of 

1^ 

Name  and  Direction 
of  Object 

Noon. 

P.L. 
of 
DiflE. 

Illh. 

P.L. 
of 
Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXh. 

P.L 

of 
Diff 

O             f             » 

e        t        u 

•        1        It 

O            «            w 

19 

Jupiter 
Spica 
Antares 
Sun 

W. 
W. 
W. 
E. 

70  39  16 
58  18  23 

12    30      3 

38   48    56 

ai3o 

2X04 

2099 
2402 

72    29    30 
60       9    16 
14   21      4 

37     5  24 

2124 
2098 

2092 
2397 

74  19  52 
62    0  18 
16  la  15 
35  21  45 

21X8 

2094 

«392 

76  10  23 

63    51    27 

18     3  34 
33  37  59 

2115 
•089 
ao83 
938S 

20 

Jupiter 

Spica 

Antares 

Saturn 

Sun 

W. 
W. 

w. 
w. 

E. 

85    24    16 

73     8  29 
27  21  25 
26  26  40 
24  58     0 

210a 
2078 

2197 
2378 

87  15  12 
75    0    a 
29  13     8 
28  15  12 
23  13  53 

2X02 
2078 
2072 

2x86 
2378 

89     6     8 
76  51  35 
31     4  51 
30     4    0 
21  29  46 

2X02 

2078 
•07a 
2178 

•378 

90  57     4 
78  43     8 
32  56  34 
31  53     I 
19  45  40 

2x03 
ao79 

2073 
ai7x 
8379 

23 

Sun 

a  Arietis 

Aldebaran 

W. 
E. 

E. 

16  10  25 

76  28  41 

io8  51  54 

2561 
2257 
2306 

17  50  13 

74  41  38 

107     6     3 

2576 

227X 

2320 

19  29  41 

72  54  56 

105  20  32 

2592 
2286 
2333 

21     8  47 

71     8  36 

103  35  20 

2G07 
0302 
«347 

24 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

29  18  43 
62  22  45 
94  54  40 

2693 
2384 
2424 

30  55  32 
60  38  48 
93  II  40 

2712 
2402 

244. 

32  31  56 
58  55  16 
91  29     3 

2730 
2419 
2458 

34     7  56 
57  12     9 
89  46  50 

4749 
*438 
2475 

25 

Sun 

a  Arietis 

Aldebaran 

W. 
E. 
E. 

42     I  43 
48  43     6 
81  21  58 

2844 

2532 

«565 

43  35  14 
47     2  37 
79  42  15 

2864 

255X 

2584 

45     8  19 
45  22  35 
78     2  58 

2883 
2571 
2603 

46  40  59 

43  43     0 
76  24     7 

9SOa 

2591 
2621 

26 

Sun 

a  Arietis 

Aldebaran 

W. 
E. 
E. 

54  18  12 
35  32     I 
68  16  16 

2999 
2694 
2717 

55  48  26 
33  55  13 
66  39  59 

3018 

2716 
2736 

57  18  16 
32  18  54 
65     4     7 

3037 
2738 
2755 

58  47  43 
30  43     4 
63  28  40 

3055 
2761 

2775 

27 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

66     9  24 

55  37  44 
97  26  27 

3144 
2870 

2808 

67  36  40 
54     4  47 
95  52     9 

3162 
8690 

2823 

69     3  35 
52  32  15 
94  18  II 

3178 
2909 
2838 

70  30  10 
51     0     7 
92  44  33 

3194 
2928 
2853 

28 

Sun 

a  Pegasi 
Aldebaran 
Pollux 

W. 
W. 
E. 
E. 

77  38  26 
36     8     4 
43  25  37 
85     I     0 

3270 
3348 
3027 

m3 

79     3  13 
37  31  20 
41  55  58 
83  29  10 

3283 
3330 
3047 
2935 

80  27  44 
38  54  57 
40  26  44 

81  57  36 

3297 
3315 
3069 

2948 

81  51   59 
40  18  51 

38  57  56 
80  26  18 

3310 
3303 
3091 
29G0 

29 

Sun 

a  Pegasi 

Aldebaran 

Pollux 

Regulus 

W. 
W. 
E. 

E. 
E. 

88  49  41 
47  21     9 
31  41     3 
72  53  26 

109   48   22 

3367 
3268 
3218 
3014 

2994 

90  12  35 
48  45  58 
30  15  15 
71  23  31 
108  18     2 

3378 

3265 
3248 
3024 
3003 

91  35  17 
50  10  51 
28  50     3 
69  53  48 
106  47  53 

3387 
3262 
3282 
3034 
301 1 

92  57  48 
51  35  47 
27  25  31 
68  24  17 

105  17  54 

3396 
3259 
3320 
3042 
3020 

30 

Sun 

a  Pegasi 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

99  48     3 
58  40  59 
60  59  12 
97  50  21 

3433 
3253 
3080 
3053 

loi     9  42 
60     6     6 
59  30  38 

96   21    14 

3438 
3253 

3087 

3059 

102  31   15 
61  31   13 
58     2  12 
94  52  14 

3444 
3252 
3092 
3063 

103  52  42 
62  56  21 
56  33  53 
93  23  19 

3449 
3251 
3098 
^068 

31 

Sun 

a  Pegasi 
a  Arietis 
Pollux 
Regulus 

W. 
W. 
W. 
E. 
£. 

no  38  46 
70     2  16 
26  33   15 
49  13  52 
85  59  55 

3465 
3246 
3148 
3121 

30s, 

III    59   49 
71    27   31 
28      0   27 

47  46     8 
84  31  24 

34G7 
3245 
3143 
3124 
3084 

113  20  50 
72  52  47 
29  27  45 
46  18  28 
83     2  55 

3469 
3243 
3138 
3x29 
3085 

114  41  49 
74  18     5 
30  55     9 
44  50  53 
81   34  27 

3469 
3241 
S133 
3x31 
3086 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object. 

Miduight 

P.  L. 

of 

Diff. 

XV^' 

P.  L. 

of 

DiflE. 

XVIIIh. 

P.L. 

of 

Diff. 

XXIh. 

P.L 

of 
Diff 

O            f            IT 

•         r        m 

e         »         If 

9            9            H 

19 

1 
1 

Jupiter 
Spica 
Antares 
Sun 

W. 
W. 
W. 
E. 

78           I           0 

65  42  43 
19  54  59 
31  54     7 

till 
2086 
2079 
2384 

79  51  43 
67  34     4 
21  46  30 
30  10  lO 

2107 
20B3 
2077 

2382 

81    42    31 
69    25    29 

23  38     5 
28  26  10 

2105 
2081 
2074 
2380 

83  33  22 
71   16  58 

25  29  44 

26  42     6 

2103 

2079 

2073 
»37» 

20 

1 

Jupiter 

Spica 

Antares 

Saturn 

Sun 

W. 
W. 
W. 
W. 
E. 

92  47  59 
80  34  40 

34  4»  15 
33  42  12 
18     I  35 

axo5 

908Z 

2074 

2i66 
2381 

94  38  51 
82  26     9 

36  39  54 
35  31  31 
16  17  33 

2107 
2083 
2077 
2163 
2384 

96  29  39 
84  17  34 
38  31   29 
37  20  55 
14  33  36 

21ZI 
ao86 
2080 
2x6z 
2389 

98  20  22 
86     8  55 
40  22  59 

39    ID    22 
12    49    45 

aii4 
2090 

2083 
2x59 
2394 

23 

Sun 

a  Arietis 

Aldebaran 

W. 
E. 
E. 

22  47  32 

69  22  39 

loi  50  29 

2624 

2362 

24  25  54 

67  37     5 

100     5  59 

2640 
2333 
2376 

26     3  54 
65  51  54 
98  21  50 

2658 
2350 
2392 

27   41    30 
64      7      7 

96  38     4 

2675 
2367 
2408 

1.4 

Sun 

a  Arietis 

Aldebaran 

W. 
E. 
E. 

35  43  31 
55  29  28 
88     5     2 

2768 
2456 
2493 

37  18  41 
53  47  13 
86  23  39 

2786 
2475 
2510 

38  53  27 
52     5  24 
84  42  40 

2805 
249* 
2528 

40    27   48 
50   24      2 
83      2     6 

2823 
2512 
«547 

35 

1 

1 

Sun 

a  Arietis 

Aldebaran 

W. 
E. 
E. 

48  13  15 
42     3  53 
74  45  41 

2922 
261Z 
2640 

49  45     6 
40  25  13 
73     7  41 

2942 
2632 
2660 

51  16  32 
38  47     I 
71  30     7 

7961 
2652 
2679 

52  47  34 
37     9  17 
69  52  59 

2980 
2673 
2698 

26 

1 

Sun 

a  Arietis 

Aldebaran 

W. 
E. 
E. 

60  16  48 
29     7  45 

61  53  39 

3073 
2784 

2794 

61  45  30 
27  32  56 
60  19     3 

3091 
2808 
2813 

63  13  50 
25  58  39 
58  44  52 

3ZI0 
a834 
2832 

64  41  48 
24  24  55 
57  II     6 

3128 
2860 
2851 

;  27 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

71  56  26 
49  28  24 
91   II  14 

3210 

2947 
2867 

73  22  23 
47  57     5 
89  38  13 

3225 

2967 
2882 

74  48     3 
46  26  II 
88     5  31 

3241 

2986 
2896 

76  13  23 
44  55  41 
86  33     7 

3256 
SO07 
3909 

28 

Sun 

a  Pegasi 
Aldebaran 
Pollux 

W. 
W. 
E. 
E. 

83   15  59 
41  42  59 

37  29  36 
78  55  15 

3322 
3293 
3"4 
2972 

84  39  45 
43     7   19 
36     I  43 
77  24  27 

3334 
3285 
3138 
29^3 

86     3   17 
44  31  48 
34  34  19 
75  53  53 

3346 
3278 
3x63 
9994 

87  26  35 
45  56  25 
33     7  25 
74.23  55 

3357 
3272 
3189 
3005 

29 

Sun 

a  Pegasi 

Aldebaran 

Pollux 

Regulus 

W. 
W. 
E. 
E. 
E. 

94  20     9 

53     0  46 

26     I  43 

66  54  56 

103  48     6 

3404 
325« 
33(>j 
3051 
3027 

95  42  21 
54  25  47 
24  38  44 
65  25  46 
102  18  27 

3413 

3256 
3412 
3058 
3034 

97     4  23 
55  50  50 
23  16  41 

63  56  45 
100  48  57 

34«> 
3255 

3468 
3066 
304J 

98  26  17 
57  15  54 
21  55  41 
62  27  54 

99  19  35 

3427 
3254 
3535 
3073 
3047 

30 

Sun 

a  Pegasi 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

105  14     3 
64  21  30 

55     5  41 
91  54  30 

3453 

3250 
3103 
3071 

106  35  20 
65  46  40 

.  53  37  35 
90  25  45 

3457 
3249 
3108 
3075 

107  56  32 
67  II  51 
52     9  35 
88  57     5 

3460 
3248 
3113 
3078 

109  17  41 
68  37     3 
50  41  41 

87  28  28 

3463 
3247 
3117 
3081 

31 

1 

Sun 

0  Pegasi 
a  Arietis 
Pollux 
Regulus 

W. 
W. 
W. 
E. 
E. 

116     2  48 
75  43  26 
32  22  38 
43  23  21 
80     6     0 

3470 
3239 
3129 

3087 

117  23  46 

77  8  49 
33  50  12 
41   55  53 

78  37  34 

3469 
3237 
3125 
3138 
3086 

118  44  45 
78  34  14 
35   17  51 
40  28  29 

77     9     7 

3469 

3235 
3121 
311 1 
3085 

120     5  44 
79  59  42 
36  45  35 
39     I     9 
75  40  39 

34fi7 
3232 
3118 
314? 
3084 

20 


FEBRUARY,  1898. 


AT  GREENWICH  APPARENT  NOON. 


o 
Q 


Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

sc/jsr. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

sc/jsr, 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

sc/jsr. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 
SC/JV. 
Mon. 

Tues. 


8 
9 

lO 

II 

12 

13 
14 
15 

16 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 
28 

29 


THE  SUN'S 


Apparent 
Right  Ascension. 


h   m   • 
21   O  44.60 
21   4  48.37 

21  8  51.30 

21  12  53.40 
21  16  54.68 
21  20  55.14 

21  24  54.80 
21  28  53.66 
21  32  51.74 

21  36  49.05 
21  40  45.59 
21  44  41.38 

21  48  36.43 

21  52  30.75 

21  56  24.35 

22  O  17.25 
22  4  9.45 
22   8   0.96 

22  II  51.80 

22  15  41-97 
22  19  31.49 

22  23  20.36 
22  27  8.61 
22  30  56.24 

22  34  43.26 

22  38  29.70 

22  42  15.56 

22  46  0.86 

22    49   45.62 


Diif.  for 
z  Hour. 


s 
10.174 
ZO.140 
XO.105 

10.070 
XO.036 
ZO.002 

9.969 
9-936 
9.904 

9.872 
9.840 
9.809 

9.778 
9.748 
9.718 

9.689 
9.660 
9.632 

9.604 

9.577 
9.550 

9.523 
9-497 
9.472 

9.447 
9423 
9.399 
9.376 

9.354 


Apparent 
Declination. 


Diftfor 
z  Hour. 


S.  17    o    9.0 

16  42  49.4 
16  25  12.4 

16     7  18.4 

1549  7-9 
15  30  4I.I 

15  II  58.5 
1453     0.5 

14  33  47-4 

14  14  197 
13  54  37-8 
13  34  42.0 

13  14  32.8 
12  54  10.5 
12  33  35.7 

X2  12  48.7 

II  51  49.9 
II  30  39.8 


II     9  18.8 

10  47  47-3 
5.9 


10  26 


10  4  14.9 
9  42  14.8 
920    5.9 

8  57  48-8 
8  35  23.8 
8  12  51.4 

7  50  II-9 
S.    7  27  25.8 


+42.95 
43-67 
44-39 

+45'io 
45-78 
46.45 

+47.10 
47.73 
48.34 

+48.95 
49.53 
50.10 

+50.65 
51.19 
51.70 

+52.20 
52.68 
53.15 

+53-59 
54.02 

54-43 

+54-82 
55.19 
55-54 

+55-88 
56.20 
56.50 
56.78 

+57.05 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


Bqnationof 

Time, 

lobe 

Added  to 

Apparent 

Time. 


16  15.99 
16  15.84 
16    15.69 

16  15.54 
16  15.38 
16    15.21 

16  15.04 
16  14.86 
16    14.67 

16  14.48 
16  14.29 
16    14.10 

16  13.90 
16  13.70 
16    13.49 

16  13.28 
16  13.06 
16    12.85 

16  12.63 
16  12.41 
16    12.19 

16  11.97 
16  11.74 
16    11.52 

16  11.29 

16  11.06 

16  10.83 

16  10.60 

16    10.36 


68.23 

68.12 
68.00 

67.88 
67.77 
67.65 

67.54 
67.43 
67.32 

67.21 
67.10 
66.99 

66.88 
66.77 
66.67 

66.57 
66.47 
66.37 

66.27 
66.17 
66.08 

65.99 
65.90 
65.81 

65.73 
65-65 
65.57 
65.49 

65.42 


m       • 

3  51.12 

3  58.31 

4  4.68 

4  10.20 

4  14-92 
4  18.82 

4  21.91 
4  24.21 

4  25.73 


26.47 
26.46 

4  25.70 


4  24.20 

4  21.97 
4  19.02 


4  15.38 

4  11-03 
4    6.00 


4  0.31 
3  53.93 
3  46.93 


39.26 
30.98 
22.08 

12.57 

2.48 

51-82 

40.60 


12  28.85 


NoTB.— The  mean  time  of  semidiameter  passing  may  be  found  by  sabtracting  o^.zS  from  the  sidereal  time. 

The  sign  4-  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 

=1 

• 

THE 

SUN'S 

1 

1 

5 

i 

1 

•3 
I 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Atcension 

of 

MaanSna. 

Apparent 
Right  Ascension. 

Diff.  for 
z  Hoar. 

Apparent 
Declination. 

Diff.  for 
z  Hour. 

Tues. 
Wed. 
Thur. 

I 
2 

3 

h 
21 
21 
21 

m       • 
0   42.25 
4   46.00 

8  48.93 

• 
10.174 
10. 139 
10.104 

S.  17    0  19.0 

16  42  59.7 

16  25  22.9 

+42-94 
43.67 
44-39 

m        8 
13    51-05 

13  58.24 

14  4.62 

t 

0.318 
0.283 
0.248 

h      m       t 
20  46   51.20 
20   50  47.76 
20   54  44.31 

Frid. 

Sat. 

SUN. 

4 
5 
6 

21 
21 
21 

12    51.02 
16    52.30 
20    52.76 

10.070 
10.036 
10.002 

16    7  29.2 
15  49  18.8 

15  30  52.2 

+45-09 
45-77 
46.44 

14    10.15 
14    14.88 
14    18.78 

0.214 
0.180 
0.146 

20  58   40.87 

21  2    37.42 

21     6  33.98 

Mon. 
Tues. 
Wed. 

7 
8 

9 

21 
21 
21 

24   52.41 
28    51.28 
32    49-36 

9.969 
9.936 
9.904 

15    12      9.8 

14  53  12.0 
14  33  59-1 

+47-09 
47.72 
48.34 

14  21.88 
14  24.19 
14  25.72 

0.1 12 
0.079 
0.047 

21    10   30.53 
21    14  27.09 
21    18    23.64 

Thur. 

Frid. 

Sat. 

lO 

II 

12 

21 
21 
21 

36   46.67 
40   43.22 

44  39-02 

9.872 
9.841 
9.810 

14  14  31,6 
13  54  49-8 
13  34  54-1 

+48.94 
49.53 
50.10 

14  26.47 
14  26.46 
14  25.71 

0.015 
0.016 
0.047 

21    22    20.20 
21    26    16.76. 
21    30    13.31 

SUN. 

Mon. 

Tues. 

13 
15 

21 
21 
21 

48  34-08 
52  28.42 
56  22.03 

9.779 
9-749 
9.719 

13  14  45-0 
12  54  22.9 
12  33  48.1 

+50.65 
51.18 
51.70 

14  24.22 
14  22.00 
14  19-05 

0.078 
0.108 
0.137 

21    34      9.86 
21    38      6.42 
21    42      2.98 

Wed. 
Thur. 
Frid. 

i6 

17 
i8 

22 
22 
22 

0  14.95 
4     M6 
7  58.70 

9.690 
9.661 
9.633 

12  13     1.2 
II  52     2.4 
II  30  52.3 

+52.20 
52.68 
53-14 

14  15.42 
14  11.08 
14    6.06 

0.166 
0.195 
0.223 

21  45  59.53 

21    49    56.08 
21    53   52.64 

Sat. 

SUN. 

Mon. 

19 

20 
21 

22 
22 
22 

II  49-56 

15  39-75 
19  29.30 

9.605 
9.578 
9-551 

II     9  31.4 
10  47  59.9 
10  26  18.5 

+53-59 
54.02 

54-43 

14    0.37 
13  54-00 
13  47.00 

0.251 
0.279 
0.306 

21  -57  49.19 

22  I    45.75 
22      5    42.30 

Tues. 
Wed. 
Thur. 

22 
23 
24 

22 
22 
22 

23  18.20 
27     6.47 
30  54- 1 3 

9.525 
9-499 
9.473 

10     4  27.4 
9  42  27.3 
9  20  18.4 

+5482 
55-19 
55-54 

13  39.34 
13  31.06 
13  22.17 

0.332 
0.358 
0.384 

22      9    38.86 
22    13    35.41 
22    17    31.96 

Frid. 
Sat. 
SUN. 
Mon. 

25 
26 

27 
28 

22 
22 
22 
22 

34  41-18 
38  27.65 
42  13-54 
45  58.88 

9.448 
9.424 
9.401 
9-378 

8  58     I.I 
8  35  36.1 
8  13     3.6 
7  50  24.0 

+55.88 
56.20 
56.50 
56.79 

13  12.66 
13     2.58 
12  51.92 
12  40.70 

0.408 
0.432 
0.456 
0.479 

22    21    28.52 
92    25    25.07 
22    29    21.62 
22    33    18.18 

Tues. 

29 

22 

49  43.68 

9.356 

S.    7  27  37-7 

+57-06 

12  28.95 

0.501 

22    37    14.73 

NOTB.— Tl 

lieut 

besig 
deer 

nidiameter  for  meat 
n  4-  prefixed  to  tiie 
sasinK. 

1  noon  maf 
hourly  chac 

bo  assumed  the  same  as  that  for 
ige  of  declination  indicates  that 

apparent  noon, 
south  declinati 

ons  are 

Diff.  for  I  Hour. 
+  9-.8565. 
(Table  III.) 
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TIL 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

• 

•s 

1 

1 
1 

•s 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
z  Hour. 

Mean  Time 

of 

Sidereal  Nooa. 

TRUE  LONGITUDE. 

Diff.  for 
z  Hour. 

LATITUDE. 

X 

V 

I 

2 

3 

32 

33 

34 

0             t                    H 

312  42    50.3 

313  43    40.5 

314  44   29.4 

*           m 

42  29.3 

43  19-3 

44  8.1 

152.II 
152.06 
152.01 

m 

+  0.46 

0.35 
0.23 

99937293 

9-9937944 

9.9938618 

+26.7 
27.6 
28.6 

b      m        s 

3  12  37.16 

3     8  41.25 
3     4  45.34 

4 
5 
6 

35 
36 
37 

315  45  i6?8 

316  46     3.1 

317  46  48.0 

44  55-3 

45  41-5 

46  26.2 

151-95 
151.90 
151.84 

+  O.IO 

—  0.03 
0.17 

9-9939314 
99940035 
9.9940779 

-f29.6 
30.6 
31.6 

3     0  49.43 
2  56  53.52 
2  52  57.61 

7 
8 

9 

38 

39 
40 

318  47  31.7 

319  48  14.1 

320  48  55.4 

47     9-8 

47  520 

48  33-2 

151.79 
151-74 
151.69 

—  0.29 

0.38 

0.46 

9.9941548 
9.9942340 
9.9943155 

+32.6 
33.5 
34.4 

2  49     1.70 

2  45     5-79 
2  41     9.88 

lO 

II 

12 

41 
42 
43 

321  49  i5.4 

322  50  14.4 

323  50  52.1 

49  I3-I 

49  520 

50  29.5 

151.64 
151.59 
151.54 

—  0.50 
0.52 

0.50 

9-9943993 
9.9944850 

99945727 

+35.3 
36.1 
36.8 

2  37  13.97 
2  33  18.06 
2  29  22.15 

13 
H 
15 

44 
45 
46 

324  51  28.7 

325  52     41 

326  52  38.4 

51     6.0 

51  31-3 

52  15-5 

151.49 
151.44 
151.39 

-0.45 
0.39 

0.30 

9.9946621 

99947532 
9.9948457 

+37.5 
38.2 
38.8 

2  25  26.24 
2  21  30.34 
2  17  34.43 

i6 

I? 
i8 

47 

48 

49 

327  53  "-3 

328  53  43.1 

329  54  13-4 

52  48.3 

53  199 
53  50- 1 

151.34 
151.29 
151.23 

—  0.19 

—  0.06 

+  0.07 

9.9949396 

9.9950347 
9.9951308 

+39.3 
39.8 
40.2 

2  13  38.52 
2     9  42.61 
2     5  46.70 

19 

20 
21 

50 
51 
52 

330  54  42.4 

331  55     9-8 

332  55  35-6 

54  190 

54  46-3 

55  12.0 

151.17 
151. II 
151.04 

+  0.21 

0.33 

0.44 

9.9952278 

9-9953257 
9.9954244 

+40.4 
40.8 
4X.2 

2     I  50.79 
I  57  54.88 
I  53  58.98 

22 

23 
24 

53 
54 
55 

333  55  59-7 

334  56  22.0 

335  56  42-5 

55  35-9 

55  58-1 

56  18.5 

150.97 
150.89 
150.81 

+  0.52 
0.58 
0.61 

9-9955238 
9-9956239 
9-9957247 

+41.5 
41.8 
42.2 

.  I  50     3.07 
I  46     7.16 
I  42  11.25 

25 
26 
27 
28 

56 
57 
58 
59 

336  57     i-i 

337  57  17-7 

338  57  32.2 

339  57  44-8 

56  37-0 

56  53-5 

57  7-8 
57  20.3 

150.73 
150.65 
150.56 
150.48 

+  0.61 
0-59 
0.53 
0.44 

9.9958265 
9.9959290 
9.9960325 
9.9961370 

+42.6 
43-0 
43-4 
43.8 

I  38  15.34 
I  34  19.43 
I  30  23.53 
I  26  27.62 

29 

60 

340  57  55.2 

57  30.6 

150.39 

+  0.33 

9.9962425 

4-44-2 

I  22  31.71 

Non 

L— Then 
eqn 

ambers  in  column  A  c 
inoz  of  January  c^^a 

orrespond  to  d 

le  true  equii 

\ox  of  the  date;  In  column  X'  to 

the  mean 

Diff.  for  X  Hoar, 
-9*.8296. 
(Table  IL) 

1 

rv. 
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GREENWICH  MEAN  TIME. 

4 

1 
1 

1 

' 

THE  MOON'S 

• 

SEMIDIAMETBR. 

HORIZONTAL  PAKAIXAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

• 

Midnight 

Noon. 

DiflE.  for 
z  Hoar. 

Midnight 

DiKtor 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
z  Hoot. 

Noon. 

I 

3 

3 

»           m 

14  46.8 
14  48.3 
14  520 

t           m 

H  47-3 
14  49.9 

14  54-5 

t           m 

54    7.8 
54  13-4 
54  27.0 

+0.05 
0.41 
0.70 

*           m 

54    9-5 
54  193 
54  36.2 

m 

40.23 
0.57 
0.83 

h        m 

8  19.7 

9  10.3 

10      0.5 

m 

2.II 
2.ZI 
2.07 

d 
10.2 
II.2 
12.2 

4 
5 
6 

H  57-4 
15    41 
15  "7 

15    0.7 
15    7.8 
15  ^5-6 

54  46.9 

55  II.5 
55  39-2 

+0.94 
I.IO 
I.I9 

54  58.7 

55  25.1 
55  53-7 

41.03 
I.I5 

Z.22 

10  49.6 

11  37.0 

12  22.9 

2.0X 
1.94 
1.89 

13.2 
14.2 
15-2 

7 
8 

9 

15  196 
15  27.7 
15  35-6 

15  23.7 
15  31-7 
15  39-5 

56    8.4 

56  37-9 

57  7.0 

+1.23 
1-23 

i.xg 

56  23.2 

56  52.6 

57  21.2 

+1.23 
I.2I 
I.I7 

13     7-7 

13  52.2 

14  37.2 

1.85 

1.86 
1.91 

16.2 
17.2 
18.2 

lO 

II 

12 

15  43-2 
15  50-6 
15  57-5 

15  46.9 

15  541 

16  0.8 

57  35.1 

58  2.0 
58  27.5 

+1.15 
1.09 
1.03 

57  48.7 

58  149 
58  39-5 

41.12 
1.07 
0.98 

15  24.0 

16  13.6 

17  6.8 

2.00 
2.14 
2.30 

19.2 
20.2 
21.2 

13 

H 
15 

16    3.9 
16    g.6 
16  14.2 

16    6.9 
16  12.1 
16  15.9 

58  5I-I 

59  12.0 
59  28.9 

+0.94 
0.80 
0.58 

59    2.0 
59  21.1 
59  35-1 

40.87 
0.70 
0.45 

18  4.1 

19  4.7 

20  7.1 

2.47 
2.58 
2.60 

22.2 
23.2 
24.2 

16 

17 
18 

16  17.1 
16  17.9 
16  16.0 

16  17.8 
16  17.3 
16  13.9 

59  39-6 
59  42.4 

59  35.4 

40.29 

-0.08 

0.51 

59  42-1 
59  402 
59  27.9 

40.12 

-0.29 

0.74 

21  8.7 

22  7.6 

23  2.7 

2.52 
2.38 
2.21 

25.2 
26.2 
27.2 

19 
20 
21 

16  11.2 
16    3-5 
15  53-6 

16    7.7 
15  58.8 
15  47-9 

59  177 
58  49.7 
58  13.1 

-0.96 
1.36 
X.66 

59    4-9 
58  32.3 
57  52.4 

-I.I7 
1.53 
1.77 

23  54-0 

6 
0  42.4 

2.07 
1.96 

28.2 

29.2 

0.7 

22 
23 

24 

15  420 
15  29.9 
15  18.1 

15  360 
15  23.9 
15  12.6 

57  30.7 
56  46.1 
56     2.7 

-1.83 
1.85 
1-73 

57    8.4 
■  56  24.0 

55  425 

-1.86 
1.81 
1.63 

1  28.7 

2  14.1 
2  59-4 

1.90 
1.88 
1.90 

1-7 
2.7 

3-7 

25 

26 

27 
28 

15    7-5 
14  58.8 
14  526 
14  49.1 

15     2.9 
H  55-4 
14  505 
14  48.4 

55  23.7 
54  51-9 
54  29.0 

54  16.2 

-1.49 
1.15 
0.75 

-0.31 

55    6.8 
54  39-3 
54  21.3 
54  13.8 

-1.33 
0.95 

0-53 
-o.og 

3  45-6 

4  32.9 

5  21.7 

6  11.6 

x-95 
a.oo 
a.o6 
a.09 

4-7 
5-7 
6,7 
77 

29 

14  48.5 

14  49.2 

54  I4-0 

+0.12 

54  16.7 

40.33 

7    2.0 

2.10 

8.7 

FEBRUARY,  1898. 


T. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

[our. 

Right 

• 
DiflLfor 

Declinatioa 

Diff.for 

Hour. 

*   Right 

Difif.for 

DoclinatioiL 

Diff.for 

Asceation. 

X  Minute. 

z  Minute. 

z  Minute. 

I  Minute. 

T 

UESD>^ 

.Y  I. 

THURSDAY  3. 

h    m       s 

8 

•         t          m 

m 

h    m      • 

8 

0         f          m 

m 

O 

4  49  39-68 

a.x9oo 

N.26       4    13.5 

X.563 

0 

6  35     9.06 

a.z833 

N.24  55    4.9 

4.486 

I 

4  51  51.12 

a.igta 

26     5  43.6 

1.440 

I 

6    37    20.02 

8.18x8 

24  50  35.7 

4.547 

2 

4  54     2.63 

8.1983 

26     7     6.3 

1.3x6 

2 

6  39  30.88 

8.1S03 

24  45  59.2 

4.668 

3 

4  56  14.20 

a.X934 

26     8  21.5 

1. 191 

3 

6  41  41.65 

8.1787 

24  41   15.5 

4.788 

4 

4  58  25.84 

a.  1945 

26     9  29.2 

Z.067 

4 

6  43  52.33 

8.Z77X 

24  36  24.6 

4.909 

5 

5     0  37.54 

a. 1955 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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5  18  23.60 

a,X958 

26     6  12.0 

—0.050 

22 

3 

36     8.54 

8.I4P3 

23  53     6.9 

5.6a9 

22 

5  20  35.35 

8.2959 

26     6     5.3 

0.274  1 

23 

3 

38  17.02 

S*Z4^ 

23  58  41.2 

5.514      23 

5  22  47.11 

8.2962 

26.   5  51.1 

0.299  1 

[24 

3  40  25.61 

8.144a 

N.24     4     8.6 

3.400      24 

5  24  58.88 

8.2962 

N.26     5  29.4 

0.434  1 
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GREENWICH  MEAN  TIME. 


PHASES  OF  THE  MOON. 


d  h  m 

O  Full  Moon •        •  Feb.        6  6  24.2 

C  Last  Quarter 13  X2  34.7 

#  New  Moon        •.•••••o20  7  40.6 

}  First  Quarter 27  23  13.3 


d         h 

C  Perigee   •        •        •        • Feb.       z6     19.3 

(C  Apogee 28     17.2 
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XHL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

k 

Name  and  Direction 

Noon. 

P.L. 
of 

Illb. 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh- 

P.U 
of 

f 

of  Object 

Diff. 

Diff. 

Diff. 

DifL 

1 

•         t        m 

•                  n 

•         t        m 

•         t         m 

z 

Sun 

W. 

121  26  45 

3466 

122   47   47 

3463 

124    8  52 

3462 

125  29  59 

3459 

a  Pegasi 

W. 

81  25  13 

3230 

82    50   47 

3226 

84  16  25 

3224 

85  42     6 

3220 

a  Arietis 

W. 

38  13  23 

3114 

39  41  16 

3109 

41     9  15 

3x03 

42  37  19 

3X0X 

Pollux 

E. 

37  33  52 

3147 

36     6  39 

3150 

34  39  30 

3153 

33  12  25 

3x58 

Regulus 

E. 

74  12  10 

308a 

72  43  39 

3081 

71  15     6 

3079 

69  46  31 

3076 

Jupiter 

E. 

"5  48     3 

3100 

"4  19  53 

3097 

112  51  40 

3094 

III  23  23 

3091 

Spica 

E. 

128  14  59 

3086 

126  46  32 

3084 

125  18     3 

3081 

123  49  30 

W78 

2 

Sun 

W. 

132  16  31 

3438 

133  38     4 

3434 

134  59  42 

3428 

136  21  27 

3493 

a  Pegasi 

W. 

92  51  33 

3201 

94  17  41 

3198 

95  43  53 

3193 

97  10  10 

3x88 

0  Arietis 

W. 

49  59     6 

i074 

51  27  47 

3069 

52  56  35 

3062 

54  25  31 

3056 

Aldebaran 

w. 

19  27  53 

3607 

20  46  20 

3530 

22     6  II 

3466 

23  27  13 

S4I3 

Regulus 

E. 

62  22  37 

3058 

.  60  53  36 

3Q54 

59  24  30 

3049 

57  55  18 

3043 

Jupiter 

E. 

104     0  48 

3069 

102  32     0 

3063 

loi     3     5 

3058 

99  34     4 

SQS9 

Spica 

E. 

116  25  43 

3058 

114  56  42 

3053 

"3  27  35 

3047 

III    58  21 

3CH9 

3 

a  Pegasi 

W. 

104  22  59 

3xG6 

105  49  49 

3x6z 

107  16  45 

3x57 

108  43  46 

S153 

a  Arietis 

W. 

61  52     9 

3022 

63  21  55 

3014 

64  51  50 

3006 

66  21  55 

9998 

Aldebaran 

W. 

30  25  12 

3231 

31  50  44 

3205 

33  16  47 

3x83 

34  43  17 

3x60 

Regulus 

E. 

50  27  35 

3015 

48  57  41 

3008 

47  27  38 

Sooi 

45  57  27 

9991 

Jupiter 

E. 

92     7     2 

3019 

90  37  13 

30x2 

89     7  15 

SOPS 

87  37     8 

9997 

Spica 

E. 

104  30  20 

3009 

103     0  19 

3003 

loi  30  10 

a996 

99  59  52 

9988 

4 

a  Pegasi 

W. 

116     0     7 

3133 

117  27  37 

3129 

118  55  II 

S197 

120  22  48 

Si«4 

a  Arietis 

W. 

73  54  51 

2957 

75  25  58 

2948 

76  57  16 

2939 

78  28  45 

9WX 

Aldebaran 

W. 

42     I  49 

3070 

43  30  35 

3055 

44  59  40 

3039 

46  29     4 

3025 

Regulus 

E. 

38  24  20 

2959 

36  53  x6 

2952 

35  22     3 

2945 

33  50  41 

9938 

Jupiter 

E. 

80    4     8 

2958 

78  33     2 

2949 

77     I  45 

2941 

75  30  18 

9939 

Spica 

E. 

92  25  53 

9947 

90  54  34 

2939 

89  23     5 

993X 

87  51  25 

99U 

5 

a  Arietis 

W. 

86     9     2 

2884 

87  41  41 

2875 

89  14  32 

0866 

90  47  35 

•BS7 

Aldebaran 

W. 

54     0  24 

■958 

55  31  29 

2946 

57     2  50 

•933 

58  34  27 

29R 

Jupiter 

E. 

67  50  19 

2889 

66  17  46 

2880 

64  45     2 

9872 

63  12    7 

9864 

Spica 

E. 

80  10  13 

2876 

78  37  24 

2867 

77     4  23 

2858 

75  31   10 

2849 

Antares  • 

E. 

125  54  54 

8870 

124  21  57 

S860 

122  48  47 

2852 

121  15  26 

•842 

Saturn 

E. 

128  26  28 

2927 

126  54  43 

99x6 

125  22  44 

2905 

123  50  32 

i«94 

6 

a  Arietis 

W. 

98  35  48 

2810 

100  10     3 

2801 

loi  44  30 

2792 

103  19    9 

9782 

Aldebaran 

W. 

66  16  16 

2863 

67  49  22 

2852 

69  22  42 

9842 

70  56  16 

983X 

Pollux 

W. 

24  17     4 

2941 

25  48  31 

2915 

27  20  31 

9892 

28  53     0 

9879 

Jupiter 

E. 

55  24  52 

2823 

53  50  54 

2815 

52  16  45 

9807 

50  42  26 

9800 

Spica- 

E. 

67  42     8 

2802 

66     7  43 

2793 

64  33     6 

2784 

62  58  17 

2775 

Antares 

E. 

113  25  36 

8795 

III  51     I 

2785 

no  16  14 

9776 

108  41  15 

9766 

Saturn 

E. 

116     6  10 

2843 

114  32  38 

2832 

112  58  52 

9823 

III  24  54 

98X2 

7 

a  Arietis 

W. 

III   15  23 

2738 

112  51  13 

2729 

114  27  15 

2720 

116    3  28 

97IX 

Aldebaran 

W. 

78  47  27 

2780 

80   22   21 

2771 

81  57  27 

276X 

83  32  46 

2751 

Pollux 

W. 

36  41  22 

2789 

38  16     4 

•773 

39  51     4 

2762 

41  26  22 

9750 

Jupiter 

E. 

42  48  37 

2768 

41   13  27 

27^ 

39  38  10 

9758 

38     2  47 

2755 

Spica 

E.. 

55     I   13 

2730 

53  25  13 

2721 

51  49     I 

2713 

50  12  38 

2704 

Antares 

E. 

100  43  12 

2720 

99     6  59 

97x0 

97  30  33 

970a 

95  53  56 

2092 

Saturn 

E. 

103  31  47 

2763 

loi  56  31 

2754 

100  21     3 

2745 

98  45  23 

9735 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^4 

Nama  and  Dincdoa 
of  Object 

Midnight 

P.L. 

of 
DifL 

XVh. 

P.L. 
of 
DiflL 

XVIIIb. 

P.L. 

of 

DiflL 

XXIh. 

P.L. 

of 

Diff. 

•        »       m 

•        t        m 

0         r 

(V 

•        f        m 

I 

Sun 

W. 

1^6  5z     9 

MSS 

128     12    23 

3453 

129  33  41 

3447 

130  55    4 

3444 

a  Pegasi 

W. 

87     7  51 

3ai7 

88  33  40 

3214 

89  59  33 

3309 

91  25  31 

3906 

a  Arietis 

W. 

44     5  28 

3096 

45  33  43 

3091 

47     2 

4 

3085 

48  30  32 

3080 

Pollux 

E. 

31  45  26 

3x63 

30  18  32 

3x68 

28  51 

45 

3x73 

27  25    6 

3x83 

Regulus 

E. 

68  17  52 

3073 

66  49  10 

3069 

65  20 

23 

3066 

63  51  32 

3063 

JUPITBR 

E. 

109  55     a 

30B7 

108  26  37 

3082 

106  58 

6 

3078 

105  29  30 

3073 

Spica 

E. 

122  20  54 

3074 

120  52  13 

3071 

119  23 

28 

3067 

"7  54  38 

3063 

2 

Sun 

W. 

137  43  18 

5416 

139     5  16 

34x0 

140  27 

21 

3404 

141  49  33 

3397 

a  Pegasi 

W. 

98  36  33 

3184 

100     3     I 

3x79 

10 1  29 

35 

3x75 

102  56  14 

3x70 

a  Arietis 

W. 

55  54  34 

3050 

57  23  45 

3043 

58  53 

4 

3036 

60  22  32 

3029 

Aldebaran 

W. 

«4  49  15 

3366 

26  12  10 

3336 

27  35 

51 

3391 

29     0  13 

3259 

Regulus 

E. 

56  25  59 

3038 

54  56  33 

3033 

53  27 

I 

3027 

51  57  22 

3021 

Jupiter 

E. 

98     4  55 

3046 

96  35  39 

3039 

95     6 

15 

3033 

93  36  43 

3036 

Spica 

E. 

no  29    0 

3036 

108  59  32 

3030 

107  29 

56 

3093 

106     0  12 

30x7 

3 

a  Pegasi 

W. 

no  10  52 

3x48 

III  38     4 

3x44 

113     5 

20 

3x40 

114  32  41 

3x36 

a  Arietis 

W. 

67  52  10 

<990 

69  22  35 

2982 

70  53 

10 

■974 

72  23  55 

3965 

Aldebaran 

W. 

36  10  14 

3x40 

37  37  35 

3X42 

39     5 

18 

SX04 

40  33  23 

3087 

Regulus 

E. 

44  27     7 

2987 

42  56  33 

298X 

41  26 

I 

3973 

39  55  15 

9966 

JUPITBR 

E. 

86    6  52 

9989 

84  36  26 

2981 

83     5 

50 

«973 

81  35    4 

3965 

Spica 

E. 

98  29  24 

298Z 

96  58  47 

2973 

95  27 

59 

1964 

93  57     I 

3956 

4 

o  Pegasi 

W. 

121  50  28 

3xa3 

123  18  zo 

3X23 

"4  45 

53 

3X2Z 

126  13  37 

3X91 

a  Arietis 

W. 

80    0  25 

agai 

81  32  17 

2912 

83     4 

20 

3903 

84  36  35 

3894 

Aldebaran 

W. 

47  58.46 

30Z0 

49  28  46 

3997 

50  59 

2 

3984 

52  29  35 

9971 

Regulus 

E. 

32  19  10 

•93X 

30  47  31 

3934 

29  15 

43 

99x8 

27  43  47 

9919 

JUPITBR 

E. 

73  58  40 

8934 

72  26  51 

3915 

70  54 

51 

9907 

69  22  41 

9898 

Spica 

E. 

86  19  33 

9913 

84  47  30 

9904 

83  15 

16 

3894 

81  42  50 

9886 

5 

o  Arietis 

W. 

92  20  49 

2848 

93  54  15 

3838 

95  27 

54 

2898 

97     I  45 

9819 

Aldebaran 

W. 

60     6  19 

9909 

61  38  26 

2898 

63  10 

48 

9886 

64  43  25 

3875 

JUPITBR 

E. 

61  39     2 

a855 

60     5  45 

3847 

58  32 

18 

2838 

56  58  40 

983X 

Spica 

E. 

73  57  46 

8840 

72  24  10 

2830 

70  50 

21 

flSaz 

69  16  21 

28ZZ 

Antares 

E. 

119  41  52 

a83a 

118     8     6 

2823 

116  34 

8 

9814 

"4  59  58 

2805 

Saturn 

E. 

122  x8     6 

8884 

120  45  27 

3874 

119  12 

35 

■8^ 

117  39  29 

3853 

6 

a  Arietis 

W. 

104  54    0 

2773 

106  29     3 

3764 

108     4 

18 

3753 

109  39  45 

3747 

Aldebaran 

W. 

72  30     3 

2821 

74     4     4 

9810 

75  38 

19 

9800 

77  12  47 

979X 

Pollux 

W. 

30  25  55 

2853 

31  59  14 

2835 

33  32 

56 

2819 

35     6  59 

3804 

Jupiter 

E. 

49     7  58 

2792 

47  33  20 

2786 

•45  58 

34 

3779 

44  23  39 

3774 

Spica 

E. 

61  23  16 

2706 

59  48     3 

3756 

58  12 

38 

3747 

56  37     I 

3739 

Antares 

E. 

107     6    3 

2757 

105  30  39 

3747 

103  55 

2 

3738 

102  19  13 

9729 

Saturn 

E. 

109  50  42 

1802 

108  16  17 

■793 

106  41 

40 

3783 

105     6  50 

3773 

7 

o  Arietis 

W. 

"7  39  53 

9703 

119  16  29 

3693 

X20   53 

16 

9687 

122  30  14 

3679 

Aldebaran 

W. 

85     8  18 

2742 

86  44     2 

3733 

88  19 

58 

9724 

89  56    6 

97x6 

Pollux 

W. 

43     I  56 

«737 

44  37  47 

9725 

46  13 

53 

97X3 

47  50  15 

9703 

Jupiter 

E. 

36  27  20 

275a 

34  51  49 

3750 

33  16 

16 

3750 

31  40  42 

3749 

Spica 

E. 

48  36    4 

2696 

46  59  19 

2687 

45  22 

22 

2679 

43  45  14 

9679 

Antares 

E. 

94  17     6 

2684 

92  40     5 

3675 

91     2 

51 

9666 

89  25  25 

3657 

Sati>rn 

E. 

97     9  30 

2726 

95  33  25 

9717 

93  57 

8 

^708 

92  20  39 

3699 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

o| 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh. 

of 

ix»». 

of 

of  Object 

Di£ 

Diff. 

Diff. 

DifiL 

•         f         «r 

0       #        •»• 

•        1        m 

•         t         m 

8 

Aldebaran 

W. 

91  32  25 

«707 

93    8  55 

2698 

94  45  37 

2690 

96    22   30 

2682 

Pollux 

w. 

49  26  51 

269a 

51     3  42 

268Z 

52  40  47 

267X 

54  18     6 

2660 

Spica 

E. 

42     7  56 

866i 

40  30  28 

2656 

38  52  49 

8649 

37  15     0 

2642 

Antares 

E. 

87  47  48 

a649 

86     9  59 

2640 

84  31  59 

2632 

82  53  47 

2623 

Saturn 

E. 

90  43  58 

2690 

89     7     5 

2682 

87  30     I 

8673 

85  52  45 

2665 

9 

Aldebaran 

W. 

104  29  33 

3644 

106     7  28 

S638 

107  45  32 

a^x 

109  23  45 

2624 

Pollux 

W. 

62  27  59 

a6i4 

64    6  35 

2604 

65  45  24 

8596 

67  24  24 

2588 

Regulus 

W. 

25  25  49 

2617 

27    4  21 

2605 

28  43     9 

8594 

30  22  12 

8583 

Antares 

E. 

74  39  56 

asSa 

73    0  36 

8574 

71  21     6 

2566 

69  41  24 

8559 

Saturn 

E. 

77  43  37 

a684 

76     5  15 

26x6 

74  26  42 

960B 

72  47  58 

260X 

xo 

Pollux 

W. 

75  42  19 

a546 

77  22  28 

8539 

79     2  47 

8530 

80  43  18 

8585 

Regulus 

W. 

38  40  55 

8537 

40  21  17 

8587 

42     I  52 

8519 

43  42  39 

25x1 

Antares 

E. 

61  20  15 

«5ao 

59  39  29 

2512 

57  58  33 

8505 

56  17  27 

8497 

Saturn 

E. 

64  31  47 

2564 

62  52     3 

8558 

61    12    10 

8551 

59  32     8 

8544 

aAquila 

E. 

"2  54  43 

5M7 

III  28  42 

3x83 

IIO      2    13 

3x6a 

108  35  18 

3x41 

Mars 

E. 

1X2    56    21 

9771 

III  21  21 

2768 

109   46    II 

3760 

io8  10  51 

8758 

Sun 

E. 

134    50    II 

a863 

133  17     5 

8855 

131    43   48 

8847 

130  10  21 

2838 

II 

Pollux 

W. 

89    8  28 

a486 

90  50     I 

8479 

92  31  44 

8478 

94  13  37 

8465 

Regulus 

W. 

52      9    22 

2471 

53  51  16 

8464 

55  33  20 

8456 

57  15  35 

8448. 

Antares 

E. 

47  49  19 

2461 

46     7  II 

8454 

44  24  53 

8447 

42  42  25 

8439  1 

Saturn 

E. 

51     9  43 

2514 

49  28  49 

8509 

47  47  48 

8503 

46     6  39 

8>98 

Mars 

E. 

100  II  34 

8713 

98  35  12 

2706 

96  58  40 

2698 

95  21  58 

2691 

a  Aquilae 

E. 

loi  15     3 

3058 

99  46     2 

S<M4 

98  16  44 

3032 

96  47  II 

302Z 

Sun 

E. 

122  20  28 

0798 

120  45  58 

8791 

119  II  18 

8783 

117  36  28 

8775 

12 

Pollux 

W. 

102  45  27 

2431 

104  28  18 

2484 

106  II  18 

24x8 

107  54  27 

2412 

Regulus 

W. 

65  49  29 

04x2 

67  32  46 

2405 

69  16  14 

8398 

70  59  52 

2391 

Jupiter 

W. 

25  14  53 

8535 

26  55  18 

2511 

28  36  16 

2489 

30  17  44 

2470 

Antares 

E. 

34     7  33 

2405 

32  24     5 

8398 

30  40  27 

839X 

28  56  40 

2384 

Mars 

E. 

87  15  59 

a654 

85  38  17 

8647 

84     0  26 

8639 

82  22  24 

2632 

a  Aquilae 

E. 

89  16  19 

2978 

87  45  39 

8973 

86  14  53 

8969 

84  44     I 

8965 

Sun 

E. 

109  39  45 

my 

108     3  54 

2730 

106  27  54 

2722 

104  51  43 

27x5 

13 

Regulus 

W. 

79  40  32 

8356 

81  25  10 

zyjo 

83     9  57 

8343 

84  54  54 

8337 

Jupiter 

W. 

38  50  55 

«399 

40  34  31 

2388 

42  18  23 

8377 

44     2  31 

23G6 

Spica 

W. 

25  41  55 

2382 

27  25  55 

8373 

29  10     9 

2363 

30  54  37 

8353 

Mars 

E. 

74    9  51 

8597 

72  30  52 

2590 

70  51  43 

8583 

69  12  25 

8576 

a  Aquilae 

E. 

77     8  57 

2962 

75  37  57 

8965 

74     7     I 

2970 

72  36  II 

8976 

Sun 

E. 

96  48  24 

2678 

95  "  15 

2671 

93  33  56 

266* 

91  56  28 

8657 

14 

Regulus 

W. 

93  41  58 

2305 

95  27  50 

2300 

97  13  50 

8294 

98  '59  59 

2288 

Jupiter 

W. 

52  46  40 

2322 

54  32     8 

2314 

56  17  47 

8307 

58     3  37 

8299 

Spica 

W. 

39  40     4 

83X4 

41  25  43 

2307 

43  "  32 

2300 

44  57  31 

8894 

Mars 

E. 

60  53  37 

8544 

59   13  25 

2538 

57  33     4 

253a 

55  52  35 

2526 

a  Aquilae 

E. 

65     4  29 

3030 

63  34  54 

3047 

62     5  39 

3066 

60  36  48 

3089 

Sun 

E. 

83  46  50 

2624 

82     8  28 

26x8 

80  29  57 

26x2 

78  51   18 

260s 

15 

Jupiter 

W. 

66  55  21 

2266 

68  42  10 

2261 

70  29     7 

2256 

72    16    12 

225X 

Spica 

W. 

53  49  43 

2264 

55  36  35 

2260 

57  23  34 

8254 

59  10  41 

aaso 

xvi: 


FEBRUARY,  1898. 


35 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Ij 

P.L. 

P.L. 

P.L. 

P.L. 

°l 

Name  and  Direction 

Midnight 

of 

XV^ 

of 

XVIIIh. 

of 

XXIh. 

of 

'r 

of  Object 

Diff. 

Diff. 

Diff. 

DifE. 

^ 

•         »         «r 

•         §         m 

•        1        m 

e        f        m 

8 

AIM)aran 

W. 

97  59  34 

a675 

99  36  48 

loi  14  13 

2659 

loa  51  48 

2652 

Pollux 

W. 

55  55  39 

«63X 

57  33  25 

2641 

59  II  24 

2632 

60  49  35 

2623 

Spica 

E. 

35  37     2 

a635 

33  58  55 

2639 

3a  ao  39 

2623 

30  42  15 

2616 

Antares 

E. 

8i  15  23 

a6i5 

79  36  48 

2607 

77  58     a 

2599 

76  19     5 

2590 

Saturn 

R. 

84  15  18 

a657 

8a  37  40 

2G48 

80  59  50 

2G40 

79  21  49 

8632 

9 

Aldebaran 

W. 

^\i    a    7 

0618 

iia  40  38 

2612 

114  19  17 

2606 

115  58     4 

2600 

Pollux 

W. 

69    3  36 

8579 

70  43     0 

2571 

7»  2a  35 

2563 

74     2  ai 

•554 

Reguhis 

w. 

32     I  30 

a573 

33  41     2 

2564 

35  20  47 

2554 

37    0  45 

2545 

Antares 

E. 

68     I  3a 

2551 

66  ai  a9 

•543 

64  41  15 

2535 

63    0  50 

2527 

Saturn 

E. 

71     9     4 

8593 

69  a9  59 

2586 

67  50  45 

2579 

66  II  ai 

257a 

xo 

Pollux 

W. 

8a  a3  59 

«5i5 

84    4  51 

2506 

85  45  53 

2501 

87  27     5 

2493 

Regulus 

W. 

45  23  37 

«5Q3 

47     4  46 

8494 

48  46    7 

?487 

50  37  39 

2479 

Antares 

E. 

54  36  10 

0490 

.  5a  54  43 

2482 

51  13     5 

«475 

49  31  17 

8468 

Saturn 

E. 

57  51  56 

8538 

56  II  35 

a533 

54  31     6 

2526 

52  50  a9 

2520 

a  Aquila 

E. 

107     7  58 

5192 

105  40  15 

3105 

104  la  IX 

3088 

loa  43  47 

3072 

Mars 

E. 

106  35  ao 

«744 

104  59  39 

2736 

103  23  47 

2729 

loi  47  46 

2781 

Sun 

E. 

ia8  36  43 

fl83i 

127     2  53 

2822 

I as  a8  56 

2815 

123  54  47 

8807 

II 

PoUux 

W. 

95  55  39 

•458 

97  37  52 

«4W 

99  ao  14 

8444 

loi     a  46 

2438 

Regulus 

W. 

58  58     I 

«44i 

60  40  37 

«433 

6a  a3  a4 

8426 

64    6  ai 

24x9 

Antares 

E. 

40  59  46 

9433 

39  16  57 

2426 

37  33  59 

2419 

35  50  51 

24x2 

Saturn 

E, 

44  25  23 

9494 

42  44     I 

2489 

41     2  3a 

2485 

39  20  58 

848X 

Mars 

E. 

93  45     6 

3684 

9a     8     4 

2670 

90  30  52 

2669 

88  53  30 

2662 

a  Aquilse 

E. 

95  17  24 

30X0 

93  47  24 

30OX 

9a  17  la 

2993 

90  46  50 

•985 

Sun 

E, 

116     I  a8 

aTtiS 

114  a6  18 

2760 

iia  50  57 

2752 

m  15  a6 

2744 

la 

Pollux 

W. 

109  37  45 

•405 

III  ai  xa 

•399 

113    4  48 

2394 

114  48  32 

8388 

Regulus 

W. 

72  43  40 

9384 

74  27  38 

2377 

76  n  46 

2370 

77  56    4 

«369 

Jupiter 

w. 

31  59  39 

2454 

33  41  57 

2438 

35  24  37 

2424 

37     7  37 

2412 

Antares 

E. 

27  12  43 

2378 

as  a8  36 

2371 

a3  44  20 

2364 

21  59  54 

2358 

Mars 

E. 

80  44  13 

a6as 

79     5  52 

2618 

77  a7  ai 

26XX 

75  48  41 

2604 

a  Aquila 

E. 

83  13     4 

2962 

81  42    4 

296X 

80  II     a 

2960 

78  39  59 

296X 

Sun 

E. 

103  15  23 

2707 

loi  38  53 

2700 

100    a  13 

2692 

98  as  a3 

2686 

13 

Regulus 

W. 

86  40    0 

2330 

88  a5  16 

2324 

90  10  41 

«3X7 

91  56  15 

2311 

JUPITBR 

W. 

45  46  54 

«357 

47  31  31 

2348 

49  16  ai 

2339 

51     I  24 

2330 

Spica 

w. 

32  39  19 

«345 

34  24  13 

«337 

36    9  19 

2329 

37  54  36 

2322 

Mars 

E. 

67  32  57 

2570 

65  53  21 

2563 

64  13  35 

2556 

6a  33  40 

2551 

a  Aqnilaa 

E. 

71     5  28 

8983 

69  34  54 

2993 

68     4  3a 

3003 

66  34  33 

3015 

Sun 

E. 

90  18  51 

2650 

88  41     4 

a643 

87     3     8 

2637 

85  25     3 

263X 

14 

Regulus 

W. 

100  46  x6 

2283 

loa  3a  41 

2277 

104  19  14 

2272 

106     5  55 

2267 

JUPITBR 

W. 

59  49  38 

2292 

61  35  49 

2283 

63  aa  10 

2279 

65     8  41 

2272 

Spica 

W. 

46  43  39 

2287 

48  a9  57 

228X 

50  16  34 

52     2  59 

Mars 

E. 

54  II  58 

2520 

52  31  13 

2515 

50  50  ao 

25x0 

49     9  20 

2504 

a  Aquila 

E. 

59     8  a5 

51x4 

57  40  32 

3143 

56  13  14 

3x74 

54  46  34 

3210 

Sun 

E. 

77  12  30 

«599 

75  33  34 

2594 

73  54  31 

2588 

7a  15  ao 

2583 

15 

Jupiter 

W. 

74     3  24 

S246 

75  50  43 

2241 

77  38     9 

•237 

79  25  41 

2234 

Spica 

W. 

60  57  54 

2245 

6a  45  14 

2241 

64  3a  40 

2237 

66  ao  la 

2234 

36 
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I 
GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

Name  and  Direction 
of  Object 

Noon. 

P.L. 
of 
Diflf. 

IIIJ>. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 
DifEL 

IY>' 

P.L. 
of 

o         r        • 

9             »             H 

•            t            M 

•         »         m 

c'5 

Mars 
a  Aquilae 
Sun 

E. 
E. 
E. 

47  28  13 
53  20  37 
70  36     2 

8499 
325' 
2577 

45  46  59 
51  55  28 
68  56  36 

>494 
3297 
2573 

44     5  38 
50  31  13 
67  17     4 

8489 
3348 
2569 

42  24  10 
49     7  57 
65  37  26 

*4» 

3406 
a564 

i6 

Jupiter 
Spica 
An  tares 
Mars 
Sun 

W. 
W. 
W. 
E. 
E. 

81  13  18 
68     7  49 
22  20  36 
33  55  35 
57  17  49 

2231 

2331 
S235 

2470 
2546 

83     I     0 

69  55  31 
24     8  27 
32  13  39 
55  37  40 

2227 

2238 
2222 
2468 

2543 

84  48  47 

71  43  17 
25  56  22 

30  31  41 
53  57  27 

2225 
2235 
8319 
2466 
2541 

86  36  38 

73  31     7 

27  44  21 

28  49  40 
52  17  II 

2822 

2223 

22X7 
2463 

8539 

17 

Jupiter 

Spica 

Antares 

Saturn 

Sun 

W. 
W. 
W. 
W. 
E. 

95  36  36 

82  30  59 

36  44  56 
33  40  16 
43  55  24 

2216 
3216 

sazi 

2288 

3536 

97  24  40 
84  19     2 
38  33     7 
35  26  33 
42  15     I 

22X6 
2216 
22x0 
2383 
.      2538 

99  12  43 

86     7     5 

40   21    19 

37  12  57 
40  34  40 

22X7 
22x7 
22X0 
2279 
2539 

loi     0  45 
87  55     7 
42    9  31 
38  59  28 
38  54  21 

92X8 
22X8 
22T2 
2276 

«540 

i8 

Spica 
Antares 
Saturn 
Sun 

W. 
W. 
W. 
E. 

96  54  49 
51     9  58 
47  52  48 
30  33  42 

2228 
2222 
2273 
2561 

98  42  35 
52  57  53 
49  39  29 
28  53  53 

«3i 
2235 
2273 
2566 

100  30  16 

54  45  43 
51  26     8 
27  14  12 

.2235 

2239 

2375 
2574 

102  17  52 
56  33  28 
53  12  44 
25  34  42 

2239 
2233  ' 
2278 
2583 

22 

Sun 

aArietis 
Aldebaran 
Pollux 

W. 
E. 
E. 
E. 

21  47     I 

40  59     3 

73  40     2 

115  41  26 

2913 
«569 
2594 
2563 

23   19     5 

39  19  26 

72     0  59 

114     I  40 

3924 

2587 

2610 

'   2577 

24  50  54 

37  40  13 

70  22  18 

112  22  13 

2935 
2605 
2626 
2591 

26  22  28 

36     I  25 

68  43  59 

ixo  43     6 

2948 
2G24 
2643 
260s 

23 

Sun 

Aldebaran 

Pollux 

W. 
Ei 
E. 

33  56     2 

60  38     5 

102  32  25 

3030 
2729 
2679 

35  25  50 

59     2     4 

100  55  17 

3034 
2747 
2693 

36  55  20 
57  26  26 
99  18  28 

3051 
2765 
2709 

38  24  30 
55  51  12 
97  42     0 

S065 
2783 
2723 

24 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

45  45  41 

48     I     8 

89  44  34 

3M3 
2879 
2798 

47  12  59 
46  28  22 
88  10     3 

3158 
2899 
2813 

48  39  59 
44  56     2 
86  35  51 

3173 
2920 
2826 

50     6  41 
43  24     8 
85     1  57 

3188 
2941 
8841 

25 

Sun 

Aldebaran 
Pollux 
Regulus 

W. 
E. 
E. 
E. 

57  15  51 

35  51  35 

77  16  57 

114  12  47 

3*58 
3058 
2908 
2889 

58  40  52 
34  22  34 
75  44  48 

112   40    14 

397X 
3085 
292Z 
2901 

60     5  37 

32  54     6 

74  12  56 

III     7  56 

3284 
3114 
^3 
89x2 

61  30     7 

31  26  13 

72  41  19 

109  35  53 

3296 
3'45 
2946 
2924 

26 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

68  29     7 

65     7     0 

loi  59  12 

3354 
3002 

69    52    16 

63   36    50 
100   28   31 

3365 
3013 
89S6 

71  15  13 
62     6  53 

98  58     I 

3375 

3022 

2996 

72  37  58 
60  37     8 

97  27  43 

3384 
3032 
3004 

27 

Sun 

a  Arietis 

Pollux 

Regulus 

W. 

w. 

E. 
E. 

79  29  17 
22  41  17 

53  II   15 
89  58  41 

3423 
3136 
3076 
3041 

80   51      7 

24     8  43 
51  42  36 
88  29  19 

3430 
3130 
3083 
3047 

82  12  50 
25  36  16 
50  14     6 
87    0    4 

S43« 
3x26 
3091 
3052 

83  34  26 
27     3  54 
48  45  45 
85  30  56 

3441 
S124 
S098 

3057 

28 

Sun 

a  Arietis 

Pollux 

Regulus 

W. 
W. 
E. 
E. 

90  21     6 
34  22  42 
41   26     3 
78     6  35 

3461 
3115 
3129 

S075 

91  42  14 
35  50  33 
39  58  29 
76  37  55 

3463 
3114 
3136 
3077 

93     3  20 

37  18  26 

38  31     3 
75     9  17 

3464 
3x13 

3078 

94  24  24 
38  46  20 

37     3  44 
73  40  41 

34«6 
Sixx 
S148 
3080 

xvin. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

^  O 

5* 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 
Diff. 

XVb. 

P.L. 

of 

Diff. 

XVIIIh. 

P.L. 

of 

Diff. 

XXIli. 

P.L. 

of 
DiflL 

0     »     » 

0         >         ir 

e        t        It 

0         r         tt 

15 

Mars 

aAquil» 

Sum 

£. 
£. 
E. 

40  42  37 
47  45  47 
63  57  41 

3482 

3471 
2560 

39    0  58 
46  24  50 
62  17  51 

«479 
3544 
a556 

37  19  15 
45     5  14 
60  37  55 

8473 
3020 

a55a 

35  37  27 
43  47    8 
58  57  54 

•47a 
3719 
8549 

i6 

Jupiter 
Spica 
Antares 
Mars 

Sun 

W. 

W. 
W. 
E. 
E. 

88  24  33 
75  19     I 
29  32  23 

27     7  37 
50  36  52 

•S90 

anz 

«ai5 
a46* 
a538 

90  12  31 
77     6  57 
31  20  28 
25  25  33 
48  56  32 

22x8 
2219 
2213 
^465 
a537 

92     0  31 
78  54  56 
33     8  36 
23  43  30 
47  16  10 

2217 

22j8 
22X2 

8465 
a536 

93  48  33 
80  42  57 
34  56  45 
22     I  28 

45  35  47 

2216 

82X7 
22XZ 

84«7 
8536 

17 

Jupiter 

Spica 

Antares 

Saturn 

Sun 

W. 

W. 

w. 
w. 

E. 

102  48  46 
89  43     8 
43  57  41 
40  46     3 
37  14    4 

2219 

22Z2 

«73 
2543 

X04  36  44 
91  31     7 
45  45  50 
42  32  42 
35  33  51 

222X 
3220 
2214 
227a 
2546 

106  24  40 
93  19     4 
47  33  56 
44   19  23 
33  53  42 

2224 
2223 
22X6 
227X 

«55X 

108  12  32 
95     6  58 
49  21  59 
46     6     5 
32  13  39 

2827 

2225 

22x9 
2270 

8555 

i8 

Spica 
Antares 
Saturn 
Sun 

W. 
W. 
W. 
E. 

XO4       5   27 

58  21     7 
54  59  16 
23  55  23 

2244 
2237 
2281 
•593 

105  52  43 
60     8  39 

56  45  43 

22    16    18 

2249 

a243 
2285 
•604 

107  39  58 
61   56     3 
58  32    '4 
20  37  29 

aass 

2248 
2289 
t6i8 

109  27     4 

63  43  19 

60  18  19 
18  58  58 

2962 

2354 
aa95 
8634 

22 

Sun 

a  Arietis 
Aldebaran 
Pollux 

W. 
E. 
E. 
E. 

27  53  46 

34  23    ^2 

67     6     3 

109     4  18 

2962 
8643 

29    24   47 

32  45     6 

65  28  29 

107  25  50 

'     a976 
2663 
ae77 
a635 

30  55  30 

31  7  36 
63  51  18 

105  47  42 

2990 

2684 
a694 
a649 

32  25  55 

29  30  34 

62   14  30 

104     9  54 

3005 
2705 
271X 
2663 

23 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

39  53  22 
54  16  22 
96     5  51 

S081 
2801 
^738 

41    21    55 
52    41    56 

94  30     2 

3096 
2821 
8753 

42  50     9 
51     7  55 
92  54  33 

3x12 
2840 
a7€9 

44  18     4 
49  34  19 
91  19  24 

3X87 
3859 
8783 

24 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

51  33     5 
41  52  41 
83  28  22 

S202 
2962 

a855 

52  59  12 
40  21  41 
81  55     5 

3217 
•985 
2868 

54  25     I 
38  51  10 
80  22     5 

sasi 
3009 

288Z 

55  50  34 
37  21     8 
78  49  22 

3344 
3038 
a895 

25 

Sun 

Aldebaran 
Pollux 
Regulus 

W. 
E. 
E. 

E. 

62  54  23 

29  58  58 

71     9  58 

108     4     5 

3309 
3178 
•958 
2936 

64  18  24 

28  32  23 

69  38  52 

106  32  32 

33ao 
3ai5 
2969 
a946 

65  42  12 

27     6  32 

68     8     I 

105     I  12 

333a 
3356 
298X 
2958 

67     5  46 

25  41  29 

66  37  24 

103  30     6 

3344 
3303 
299X 
2967 

26 

Sun 

PoUux 

Regulus 

W. 
E. 
E. 

74     0  33 
59     7  35 
95  57  35 

3393 

•3042 

30x3 

75  22  58 
57  38  14 
94  27  38 

3401 
3051 
3020 

76  45  13 
56     9     4 
92  57  50 

3409 
3059 
3027 

78     7  19 
54  40    4 
91  28  II 

34x6 
3068 
3034 

27 

Sun 

a  Arietis 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

84  55  56 
28  31  35 
47  17  33 
84     1  54 

3446 

3I2X 

3105 

3062 

86  17  20 
29  59  19 

45  49  29 
82  32  58 

3450 
31x9 
3111 
3065 

87  38  40 
31  27     5 
44  21  33 
81     4     6 

3454 
3x18 
3117 
30C9 

88  59  55 
32  54  53 
42  53  44 
79  35  19 

3458 
31x7 
3124 
307a 

28 

Sun 

a  Arietis 

Pollux 

Regulus 

W. 
W. 
E. 
E. 

95  45  26 
40  14  16 
35  36  32 
72  12     7 

3466 

31  zo 

3154 
3080 

97     6  28 
41  42  14 
34     9  28 
70  43  33 

3466 
3x07 
3x60 
308X 

98  27  30 
43   10  15 
32  42  31 
69  15     0 

3466 
3105 
3x68 
3080 

99  48  32 

•  44  38  18 

31  15  43 

67  46  26 

3465 
3102 
3x74 
3079 
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AT  GREENWICH  APPARENT  NOON. 


I 

I 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SUN. 

Mon. 
Tues. 
Wed. 
Thur. 

Frid. 


I 


THE  SUN'S 


Apparent 
Right  Ascension. 


h  m   t 

22  49  45.62 

22  53  29.86 

22  57  13.60 


23 
23 
23 


o  56.86 
4  39-66 
8  22.02 


23  12  3.96 
23  15  4552 
23  19  26.70 

23  23  7-55 
23  26  48.07 
23  30  28.29 

23  34     8.24 

23  37  47.94 
23  41  27.40 

23  45  6.65 
23  48  45.72 
23  52  24.60 

23  56     3-34 

23  59  41-94 

o    3  20.43 

o  6  58.81 
o  10  37.12 
o  14  15.35 

o  17  53-53 
o  21  31.68 
o  25     9.82 


28  47.95 
32  26.11 

4.30 
42.55 


36 
39 


o  43 


20.88 


Diff.  for 
z  Hour. 


B 

9-354 
9-333 
9.313 

9.293 
9.274 
9.256 

9.240 
9.224 
9.209 

9.195 
9.182 
9.170 

9.159 
9.149 
9.140 

9.132 
9.124 
9.117 

9.ZZZ 
9.106 
9.102 

9.098 
9.096 
9.092 

9.090 
9.089 
9.089 

9.089 
9.091 

9093 
9.096 

9.099 


Apparent 
Declination. 


S.   7  27  25.8 

7  433.4 
6  41  35.2 

6  i8»3i.4 
5  S5  22.6 
532    8.9 

5  8  50.8 
4  45  28.7 
4  22    2.9 

3  58  33.7 
3  35  1.5 
3  II  26.7 

2  47  49-6 
2  24  10.5 
2    o  29.9 

I  36  48.2 
I  13  5.6 
o  49  22.7 

o  25  39.7 
S.  o  I  57.0 
N.  o  21  44.8 

0  45  25.6 

1  9    4.8 

1  32  42.2 

X  56  17.2 

2  19  49.6 

2  43  18.9 

3  644.8 

3  30    7.0 

3  53  25-1 

4  16  38.8 

N.  4  39  47-7 


Diff.  for 
1  Hoar. 


+57.05 
57.30 
57-54 

+57-76 
57-97 
58.16 

+58.34 
58.50 
58.65 

+58.78 
58.90 
59.00 

+59.09 
59.16 
59.22 

+59-26 
59.28 
59.29 

+59.28 
59.26 
59.22 

+59-17 
59.10 
59.01 

+58.91 
58.79 
58.65 

+58.50 

58.34 
58.16 

57.97 
+57-77 


Semi- 
diameter. 


6  10.36 

6  10.12 

6  9.88 

6  9.64 

6  9.39 

6  9.14 

6  8.88 

6  8.62 

6  8.36 

6  8.10 

6  7.84 

6  7.57 


6  7.30 
6  7.03 
6-  6.75 


6  6.48 
6  6.20 
6    5.92 


6  5.64 
6  5-36 
6    5.09 


6    4.81 

6    4.54 
6    4.26 


o     3-99 
6     3.72 

6     3.45 


3.18 
2.91 
2.64 
2-37 


16     2.10 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


65.42 

65.35 
65.28 

65.21 

65-15 
65.09 

65.03 
64.97 
64.91 

64.86 
64.82 
64.78 

64.74 
64.70 
64.66 

64.63 
64.60 
64.57 

64.54 
64.52 
64.50 

64.49 
64.48 
64.48 

64.48 
64.48 
64.48 

64.48 
64.49 
64.50 
64.51 

64.53 


Bqnation  of 

Time, 

tob^ 
Added  to 
Apparent 

Time. 


m  s 

12  28.85 

12  16.55 

12  3.78 

II  50-52 

II  36.80 

II  22.65 

II  8.09 

10  53.11 

10  37.79 

10  22.14 

10  6.14 

9  49.86 

9  33-30 

9  16.48 

8  59-44 

8  42.19 

8  24.76 

8  7.13 

7  49-37 

7  31-46 

7  13-44 

6  55.32 

6  37.13 

6  18.85 

6  0.53 

5  42.19 

5  23.81 


5-44 
47.10 
28.78 
10.54 


3  52.37 


Now.-The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  of-.iS  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declmaUons  are  decreasing  s  north 
declinations,  increasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

4 
1 

1 
•s 

5- 

Q 

Bquatfon  pf 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

DiflLfor 
xHoor. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

MaanSoa 

Apparent 
Right  Ascension, 

DiiLfor 
I  Hour. 

Apparent 
Declinatioa 

DULfor 
I  Hour. 

Tues. 

Wed. 
Thur. 

I 
2 

3 

h     m        s 
22   49   43.68 

22  53  27.95 

22    57    11.73 

■ 
9.356 
9.334 
9.313 

9       t        It 

S.7  27  37.7 

7    4  45-2 
6  41  46.8 

+57.06 
57.31 

57-55 

VOL           8 

12   28.95 
12    16.66 
12      3.89 

s 

0.501 
0.522 
0.542 

h      m        8 
22    37    14.73 
22   41    11.29 
22    45      7.84 

Frid. 

Sat. 

SUN. 

4 
5 
6 

23      0   5502 

23     4  37.86 
23     8  20.26 

9.294 
9.275 
9.258 

6  18  42.9 

5  55  33-8 
5  32  20.0 

+57.77 
57.98 
58.17 

II    50.63 
II    36.91 
II    22.76 

0.561 
0.580 
0.598 

22  49     4-39 
22  53     0.95 

22   56   57.50 

Mon. 
Tues. 

Wed. 

7 
8 

9 

23  12     2.25 

23  15  43.84 
23  19  25.07 

9.242 
9.226 
9.2X1 

5    9     1.7 
4  45  39-4 
4  22  13.3 

+58.35 
58.51 
58.66 

II      8.20 
10   53.23 
10   37.91 

0.615 
0.631 
0.645 

23      0   54.05 

23     4  50.61 
23     8  47.16 

Thur. 
,  Frid. 
Sat 

lO 

II 

12 

23  23     5.96 
23  26  46.52 
23  30  26.79 

9.197 
9.184 
9.172 

3  58  43.9 
3  35  "5 
3  II  36.4 

+58.79 
58.91 
59.01 

10  22.25 
10      6.25 

9  49-97 

0.659 
0.672 
0.684 

23    12   43.71 

23  16  40.27 
23  20  36.82 

SUN. 

Mon. 

Tues. 

13 
15 

23  34    6.78 
23  37  46.52 
23  41  26.03 

9.161 

9.I5I 
9.142 

2  47  59.0 

2  24  19.7 

3  0  38.9 

+59.10 
59.17 
59.23 

9  33.41 
9  16.59 
8  59.55 

0.695 
0.705 
0.714 

23  24  33.37 
23  28  29.93 
23  32  26.48 

Wed. 
Thur. 
Frid. 

i6 

17 

i8 

23  45     533 
23  48  44-44 
23  52  23.37 

9.133 

9.126 

9.II9 

I  36  56.8 
I  13  14.0 
0  49  30.8 

+59.27 
59.29 
59.30 

8  42.30 
8  24.86 
8     7.23 

0.722 
0.730 
0.737 

23  36  23.03 
23  40  19.58 

23  44  16.14 

Sat 

SUN. 

Mon. 

19 

20 

21 

23  56     2.16 

23  59  40.80 

0     3  19.33 

9.II3 

9.108 

9.104 

0  25  47.4 
S.  0    2    4.5 
N.o  21  37.7 

+59.30 
59.28 
59.24 

7  49.47 
7  31.56 
7  13.53 

0.743 
0.749 
0.753 

23  48  12.69 

23  52     9.24 
23  56    5.80 

Tues. 
Wed. 
Thur. 

22 
23 

24 

0    6  57.76 
0  10  36.11 
0  14  14.39 

9.100 

9.097 
9.094 

0  45  18.7 

1  8  58.3 
I  32  35-9 

+59.18 
59.11 
59.02 

6  55.41 
6  37.21 
6  18.93 

0.756 
0.759 
0.762 

0    0     2.35 
0     3  58.90 
0    7  55.46 

Frid. 

Sat 

SUN. 

as 
26 
27 

0  17  52.62 
0  2i  30.82 
0  25    9.00 

9.092 
9.091 
9.091 

1  56  1 1.3 

2  19  44.0 
2  43  13.6 

+58.92 
58.80 
58.66 

6    0.61 
5  4226 

5  23.88 

0.764 
0.765 
0.766 

0  II  52.01 
0  15  48.56 
0  19  45.12 

1 

Mon. 

Tues. 

Wed. 
;  Thur. 

28 
29 
30 
31 

0  28  47.18 
0  32  25.38 
0  36     3.62 
0  39  41.92 

9.091 
9.092 
9.094 
9.097 

3    6  39.9 
3  30    2.4 

3  53  20.8 

4  16  34.8 

+58.51 
58.35 
58.17 

57.98 

5     5.51 
4  47.16 
4  28.84 

4  10.59 

0.765 
0.763 
0.762 
0.760 

0  23  41.67 
0  27  38.22 
0  31  34-78 
0  35  31.33 

Frid. 

32 

0  43  20.30 

9.IOI 

N.4  39  44.0 

+5778 

3  52.42 

0.756 

0  39  27.88 

Nora.— Tl 

4 

le  semtdiameter  for  mean 
le  siftn  +  prefixed  to  the 
decreasing ;  north  declin 

noon  may  I 
iionrljr  chan 
fttions  are  is 

>e  assumed  the  same  as  that  for 
Ke  o(  declination  indicates  that  a 
creasing. 

apparent  noon, 
ouiti  declinatio 

nsare 

EMflf.  for  X  Honr. 

+  9'.85a5. 
(Table  III.) 
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AT  GREENWICH  MEAN  NOON. 

1 

THE  SUN'S 

1    ^ 

1 

1 

1 
1 

LoEarllhm 

of  the 

Radius  Vector 

of  the 

Barth. 

Ditfor 
iHour. 

Mean  Time 

of 

Sid0r*j*J  Noon- 

TRUE  LONGITUDE, 

Diff.  for 
I  Hour. 

LATITUDE. 

X 

V 

2 

3 

60 
61 
62 

•          *               m 

340  57  55-2 

341  58     3-5 

342  58     9.7 

57  306 

57  38.8 
57  44-9 

m 

150-35 
150.31 
150.22 

4t 

+  0-33 

0,22 
+  0.09 

9.9962425 

9-9963493 
9,9964574 

+44-2 

44-7 
45-3 

fa 

I 
I 
Z 

m        • 
22    31.71 
18    35.80 
14    39.90 

4 
5 
6 

63 
64 

65 

343  58  13.8 

344  58  16.0 

345  58  16.0 

57  48-9 
57  5I-0 
57  50-9 

150,13 
150.04 
149.96 

—  0,06 
0.18 
0.30 

9.9965668 
9.9966777 
9.9967901 

+45.9 
46.5 
47.1 

I 

I 
I 

10    43.99 

6  48.08 
a  52.17 

7 
8 

9 

66 
67 
68 

346  58  14.2 

347  58  10.4 

348  58     4.7 

57  49-0 
57  45-1 
57  39-2 

149.88 
149.80 
149.72 

—  0.40 
0.49 

0.54 

9.9969039 
9.9970192 
9.9971360 

+47.7 
48.3 
48.9 

0 
0 
0 

58  56.26 
55     0.36 
51     4-45 

lO 

II 

12 

69 
70 

71 

349  57  57.2 

350  57  47-9 

351  57  36.8 

57  316 
57  22.2 
57  ii-o 

149.65 
149.58 
149.51 

-0.57 
0.56 

0.53 

9.9972542 

9.9973736 
9.9974941 

+49.5 
50.0 
50.4 

0 
0 
0 

47    8.54 
43  12.64 
39  1673 

13 
14 
15 

72 
73 
74 

352  57  24.1 

353  57     9-7 

354  56  53-5 

56  58.2 

56  43-7 
56  27.4 

149.44 

149.37 
149.29 

—  0.46 
0.37 
0.26 

9.9976156 

9.9977381 
9.9978612 

+50.8 
51.2 
51.5 

0 
0 
0 

35  20.82 
31  24.91 
27  29.01 

i6 

X7 
i8 

75 
76 

77 

355  56  35-7 

356  56  16.2 

357  55  54-8 

56    9-5 
55  49-9 
55  28.4 

149.22 

149.15 
149.08 

-0.15 
—  0.02 
+  0.12 

9.9979851 
9.9981092 
9.9982335 

+51.7 
51.8 
51.8 

0 
0 
0 

23  33.10 
19  37.19 
15  4128 

19 

20 
21 

22 
23 
24 

78 

79 
80 

81 
82 
83 

358  55  317 

359  55     6.8 

0  54  39-9 

1  54  "•! 

2  53  404 

3  53     7-4 

55     5-2 
54  40-2 
54  13-2 

53  44-3 
53  135 
52  40-4 

149.00 
148.92 
148.84 

148.76 
148.67 
148.58 

+  0.24 

0-35 
0.44 

+  0.51 
0.55 
0-55 

9.9983580 
9.9984823 
9.9986067 

9.9987307 
9.9988544 
9.9989778 

+51.8 
51.8 
51.8 

+51.7 
51.6 
51.4 

0 
0 

33 
23 
23 

"  4538 

7  49-47 

3    53-561 

59   57-661 

56      1.75 
52      584 
48     9-93 

25 
26 
27 

84 

85 
86 

4  52  32.4 

5  51  551 

6  51  155 

52     5-3 

51  27.9 
50  48-2 

148.49 
148.40 
148.31 

+  0.53 
0.47 
0.40 

9.9991009 
9.9992237 
9.9993462 

4-51.2 

511 
51.0 

23 
23 
23 

44  14.02 
40  18.12 
36  22.21 

28 
29 

30 
31 

87 
88 

89 
90 

7  50  33-7 

8  49  49.6 

9  49     3-0 
10  48  14.2 

50     6.3 
49  22.1 
48  35-4 
47  46-5 

148.21 
I48.II 
148.01 
147.91 

+  0.29 

0.17 

+  0.04 

—  O.IO 

9.9994684 
9.9995906 
9.9997129 
9.9998351 

4-50.9 
50.9 
50.9 
51.0 

23 
23 
23 
23 

32  26.30 
28  30.40 

24  34-49 
20  38.58 

32 

91 

II  47  23.1 

46  55-3 

147.82 

—  0.23 

9-9999575 

4-51.1 

23 

16  42.68 

NOTl 

k— Then 

equ 

timbere  in  columa  A  c 

ioM  of  January  tA.o 

orrespond  to  the  true  eqnii 

lox  of  the  date;  in  columa  X'  to 

the  memn 

Diff.  tor  I  Hon. 

rr»bi«  m 

IV. 
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GREENWICH  MEAN  TIME. 

s 

1 

THE  MOON'S 

SBMIDIAMBTBR 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Noon. 

Midnight 

Noon. 

Diff.tor 
I  Hoar. 

Midnight 

Dili,  for 
i  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
z  Hour. 

Noon. 

I 

2 

3 

t              m 

14  48.5 
14  507 
14  55-5 

14   49.2 
14    52.8 
14   58.7 

54  H-o 
54  22.0 

54  39-6 

m 

+0.12 

0.54 

0.91 

r              It 

54  i6-7 
54  297 
54  516 

m 

-K).33 
0,73 
1.08 

h        m 

7    2.0 

7  52.2 

8  41.5 

m 

2.XO 
2.08 
2.03 

d 

8.7 

9-7 
10.7 

4 
5 
6 

15    2.5 

15    II-2 
15    21.0 

15      6.7 
15    16.0 
15    26.1 

55     5-4 

55  37-5 

56  13-6 

+1.22 

1-43 
1-55 

55  20.8 

55  55-2 

56  32.3 

+1.34 
1.50 
1.56 

9  29.4 

10  16.0 

11  1.6 

1.97 
1.92 
1.89 

1 1.7 
12.7 
137 

7 
8 

9 

15    313 
15    412 
15    50.0 

15    363 

15  45-7 
15  54-0 

56  511 

57  27.4 

58  0.1 

+1.55 
1.45 
1.27 

57    9-5 

57  44-3 

58  14.6 

+1.52 
1.36 
1.15 

11  46.8 

12  32.5 

13  19.8 

1.89 
1.93 
2.01 

14.7 

157 
16.7 

lO 

II 

12 

15  57-5 

16  3.3 
16    7.3 

16    0.6 

16    5-5 
16    8.7 

58  27.6 

58  48.8 

59  3-5 

+1.01 
0.75 
0.48 

58  39-0 

58  570 

59  8.5 

+0.88 
0.61 
0.36 

14  9.5 

15  2.6 
15  59.3 

2.14 
2.29 
2-44 

17.7 
18.7 
19.7 

13 

15 

16    9.6 
16  10.5 

16    lO.O 

16  10.2 
16  10.4 
16    9.3 

59  121 
59  152 
59  135 

+0.24 
+0.03 
-0.17 

59  14-3 
59  14-9 
59  IO-9 

+0.13 

-0.07 

0.26 

16  59.2 

18  0.6 

19  1.4 

2.54 
2.56 
2.49 

20.7 
21.7 
22.7 

16 

17 
18 

16  8.3 
16  5.4 

16       1.2 

16    7.0 
16     35 
15  58.6 

59     7-3 
58  56.6 
58  41.0 

-0-35 
0.55 
0.75 

59     2.5 
58  49-4 
58  31-4 

-0.45 
0.65 
0.85 

19  59.8 

20  54.6 

21  45-9 

2.36 
2.21 
2.07 

237 

24.7 

25.7 

19 
20 
21 

15  55-6 
15  486 
15  40-5 

15  52.3 
15  44-7 
15  36-0 

58  20.5 
57  54-9 
57  24.9 

■ 

-0.96 
1. 16 
r-33 

58     8.3 
57  40.4 
57     8.6 

-1.07 
1.25 
r-39 

22  34.2 

23  20.5 
6 

1.96 
1,90 

26.7 
27.7 
28.7 

22 
23 

24 

15  314 
15  21.9 
15  12.5 

15  26.7 
15  I7-I 
15    8.1 

56  516 
56  16.6 

55  422 

-1.43 
1.46 
1.38 

56  34-2 
55  59-2 
55  26.0 

-1.46 
1.43 
1.31 

0    5.9 

0  51.2 

1  37.3 

1.88 
1.90 
1.94 

0.1 
I.I 
2.1 

25 

,26 

'27 

15     3-9 
14  568 
14  516 

15    0.2 

14  53-9 
14  49.8 

55  IO-8 
54  44-5 
54  25-3 

-1.21 
0.96 
0.63 

54  56.9 
54  33-9 
54  18.9 

-1. 10 
0.80 
0.43 

2  24.6 

3  13-3 

4  31 

2.00 
2.06 
2.09 

3-1 
4.1 

51 

'28 

!  29 
i  30 
'31 

14  48.7 

14  485 
14  51.2 

H  56-7 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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8.X918 

25  50  52.3 

0.546 

lo 

3  44  12.87 

a.x63a 

24     0  27.3 

5.196 

10 

5  29     9.61 

8.x9za 

25  50  15.9 

0.669 

IX 

3 

46  22.71 

3.1648 

24     5  35.5 

5.078 

II 

5  31  21.07 

a.x907 

25  49  32.0 

0.795 

12 

3 

48  32.65 

a.  1664 

24  10  36.6 

4.960 

12 

5  33  32.49 

8.Z900 

25  48  40.7 

0.916 

13 

3 

50  42.68 

a.x68o 

24  15  30.7 

4.84a 

13 

5  35  43.87 

a«z89a 

25  47  42.1 

1.03B 

14 

3 

52  52.81 

2.1695 

24  20  17.7 

4.724 

14 

5  37  55.20 

8.Z884 

25  46  36.1 

z.z6t 

.15 

3 

55     3.02 

a.x709 

24  24  57.6 

4.605 

15 

5  40     6.48 

•.X877 

25  45  22.7 

1.284 

i6 

3 

57  13.32 

8.1724 

24  29  30.3 

4.486 

16 

5  42  17.72 

8.Z868 

25  44     2.0 

1.407 

I? 

3 

59  23.71 

a.  1738 

24  33  55.9 

4.367 

17 

5  44  28.90 

8.Z8S8 

25  42  33.9 

1.529 

i8 

4 

I  34.18 

2.1752 

24  38  14.3 

4-247 

18 

5  46  40.02 

8.Z849 

25  40  58.5' 

1.652 

19 

4 

3  44.73 

a.z765 

24  42  25.5 

4.127 

19 

5  48  51.09 

8.1840 

25  39  15.7 

X.773 

20 

4 

5  55.36 

2.1777 

24  46  29.5 

4*007 

20 

5  51     2.10 

a,x829 

25  37  25.7 

X.895 

21 

4 

8     6.06 

a. 1790 

24  50  26.3 

3.887 

2X 

5  53  13-04 

8.z8x8 

25  35  2i;.3 

8.017 

22 

4 

10  16.84 

a.z8o3 

24  54  15.9 

3.766 

22 

5  55  23.91 

a.z8o7 

25  33  23.6 

8.Z38 

23 

4 

12  27.69 

a.  x8z3 

24  57  58.2 

3.644 

23 

5  57  34-72 

•.1795 

25  31   ix-7 

8.260 

_?i_ 

4 

14  38.60 

a«z824 

N.25     I  33.2 

3.523 

24 

5  59  45*45 

8.X788 

N.25  28  52.4 

1.382,' 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Right 
Ascension. 


Diff.  for 
X  Minute. 


DecUnstion. 


DlfE.for 
I  Minnte. 


Hour. 


Right 
Ascension. 


Diff.  for 

X  Minute. 


Declinatioa 


Diff.  for 
X  Minute. 


TUESDAY  29. 


THURSDAY  31. 


■ 
45.45 
56.11 
6.69 
17.19 
27.61 

37.94 
48.19 

58.35 

8.42 

18.39 

28.26 

38.04 

47.72 

57.30 

6.77 

16.13 

25.39 

34.53 

43.57 

52.49 

1.30 

9.99 
18.56 
27.02 


s.x78a 
a. 1770 
8.1757 
a.x743 
a. 1739 
8.X715 
3.X70X 
a.x686 
a.x67D 
a.  1653 
a.x638 
a.x6a8 
a.xGp5 
a. 1587 
«.i569 
a.x55a 
a. 1533 
a.1515 
a.  1497 
a.  1477 
a.x458 
a.  1438 
a.X4i9 
a.x399 


N.25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

N.24 


9 
5 

2 

59 


28  52.4 
26  25.9 
23  52.2 

21  ZI.2 
18  23.0 
15  27.7 
12  25.2 

15.5 
58.7 
34.8 
3.7 
55  25.6 
51  40.4 
47  48.2 
43  48.9 
39  42.6 
35  29.3 
31  9.1 
26  41.9 

22  7.8 
17  26.8 
la  38.9 

7  44.2 
a  4a.  6 


WEDNESDAY  30. 


6  51 
6  53 


35.35 
43.56 
51.65 
59.61 
7.44 
15.15 
22.73 
30.18 

37.50 
44.69 
51.74 
58.66 

5.45 

I  a.  10 
i8.6a 
25.01 
3i.a6 
37.37 
43.34 
49.18 
54.88 
0.44 

5.87 
11.16 
16.3a 


a. 1378 
a-X358 
a-x337 
3.X3Z6 
8.xa95 
a. 1274 
a.xa53 
a.xa3Z 
a.xao9 
a.xz87 
a.  1x64 
a.xx4a 
a. Xiao 
a.xo98 
a.xo76 
a. 1053 
a.xo3o 
a.  1007 
a.  0984 
a.og6a 
a. 0938 
a. 09x6 
a. 0893 
8.0871 
•.0848 


N.23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
22 
22 
22 
22 
22 
22 

aa 
aa 

ai 

21 

ai 

ai 

21 

N.ai 


57  34.2 

5.196 

52  19. 1 

5.308 

46  57.2 

5.4aa 

41  28.5 

5.534 

35  53.1 

5.645 

30  n.i 

^756 

a4  aa.4 

5.867 

18  27.1 

5.977 

Z2  25.  a 

6.087 

6  16.7 

6.196 

0     1.7 

6.304 

53  40.a 

6.41a 

47  12.2 

6.  sax 

40  37.7 

6.6a8 

33  56.8 

6.735 

27     9.5 

6.842 

20  15.8 

6.947 

13  15.8 

7.05a 

6     9.5 

7.157 

58  56.9 

7.263 

51  38.0 

7.367 

44  12.9 

7.470 

36  41.6 

7.573 

29     4.1 

7.676 

21  20.5 

7.777 

8.388 
a.  502 
a.6aa 
a.743 
a.  86a 
8.98a 
3.102 

3.281 

3.339 
S.453 
3.577 
S.694 
S.8za 
S.929 
4.047 
4.163 
4.a79 
4.395 
4.51X 
4.626 
4.74X 
4.855 
4.969 
5.083 


O 

I 

a 

3 
4 
5 
6 

7 
8 

9 

10 
II 
12 
13 
14 
15 
16 

17 
18 

19 
ao 
ai 
22 
23 


xn       s 

s 

42   16.32 

8.0848 

44  21.34 

a.o8a5 

46  26.22 

a.  080a 

48  30.96 

a. 0779 

50  35.57 

a.  0757 

52  40.04 

8.0734 

54  44.38 

8.0718 

56  48.58 

a. 0689 

58  52.65 

a. 0667 

0  56.58 

8.0644 

3     0.38 

8.06Q 

5    4.05 

a.  0601 

7     7.59 

8.0578 

9  10.99 

a. 0557 

II  14.27 

a.0536 

13  17.4a 

8.05x4 

15  20.44 

8.049a 

17  a3.33 

8.0478 

19  a6.io 

a.o45x 

21  a8.74 

a.0430 

23  31.26 

8.0409 

25  33.65 

a.0389 

27  35.93 

8.9370 

29  38.09 

a.0349 

N.2I 
21 
21 
20 
20 
20 
20 
20 
20 
20 
19 
19 
19 

19 
19 
19 
19 
18 
18 
x8 
18 
18 
18 
N.17 


21  20.5. 
13  30.8 

5  35.1 

57  33.3 
49  25.5 
41  11.7 
3a  52.0 

34  26.4 

15  55.0 
7  17.7 

58  34.6 
49  45.8 
40  5i«2 

31  50.9 

22  45.0 

13  33.4 

4  16.3 

54  53.6 

45  25.3 

35  51.6 
26  12.5 

16  37.9 

6  37.9 
56  4a.  6 


FRIDAY,  APRIL  i. 
o  I    8  31  40.1a  I    a.0329  |N.i7  46  4a.o 


PHASES  OF  THE  MOON. 


7.777 
7.878 
7.979 
8.080 
8.180 

8.879 
8.377 
8.475 
8.573 
8.670 
8.766 
8.868 
8.957 
P.0S8 
9.X46 
P.a39 
p.  33a 
p.  4*5 
9.5x7 
9.607 

9.697 
9.788 
9^977 
9.966 


»053 


d      h       m 

O  Full  Moon    •  •  •  •  March   7  ai  a8.7 

C  Last  Quarter  •  •  •  •     •     14  19  48.0 

%  New  Moon    •  •  •  •  •    •     ai  ao  37.1 

3)  First  Quarter  •  •  •  •     •     a9  19  40.a 

d      h 
(^     Perigee    ••••••  March  14     3.9 

(     Apogee a8  13.5 
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XIIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh- 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh- 

P.L. 
of 

Q 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

•     #     » 

0         f         w 

m        i        0 

•         »         m 

I 

Sun 

W. 

loi     9  35 

3463 

102  30  40 

346a 

103  51  47 

3460 

105    12   56 

S456 

a  Arietis 

W. 

46     6  25 

Sioo 

47  34  35 

3096 

49     2  50 

3092 

50  31     9 

S088 

Regulus 

E. 

66  17  51 

3078 

64  49  15 

3076 

63  20  36 

3074 

61  51  55 

3071 

Jupiter 

E. 

106     5  16 

3062 

104  36  20 

S060 

103     7  21 

5057 

loi  38  19 

3053 

2 

Sun 

W. 

III  59  45 

3434 

113  21  23 

3429 

114  43     7 

34«2 

116    4  59 

3415 

a  Arietis 

W. 

57  54     6 

3063 

59  23     I 

3057 

60  52     3 

3050 

62  21  14 

3<H3 

Aldebaran 

W. 

26  37  19 

3326 

28     I     0 

3295 

29  25  17 

3266 

30  50     8 

3239 

Regulus 

E. 

54  27  29 

SO53 

52  58  21 

3047 

51  29     6 

3041 

49  59  44 

3035 

Jupiter 

E. 

94  "  56 

SC31 

92  42  22 

3025 

91   12  40 

3019 

89  42  51 

30x3 

3 

Sun 

W. 

122  56  19 

3376 

124  19     3 

^367 

125  41  57 

3358 

127     5     I 

3348 

a  Arietis 

W. 

69  49  27 

sag 

71   19  36 

2993 

72  49  57 

2985 

74  20  29 

2975 

Aldebaran 

W. 

38     I  27 

3133 

39  28  56 

3zj6 

40  56  46 

3099 

42  24  57 

S082 

Regulus 

E. 

42  30  57 

3001 

41     0  45 

2993 

39  30  24 

2985 

37  59  53 

2977 

Jupiter 

E. 

82  II  37 

8975 

80  40  53 

2967 

79     9  59 

2958 

77  38  54 

2949 

Spica 

E. 

96  33     0 

8991 

95     2  36 

8983 

93  32     2 

•973 

92     I  16 

2965 

4 

a  Arietis 

W. 

81  56  17 

fl9a4 

83  28     6 

2912 

85     0  10 

890X 

86  32  28 

2889 

Aldebaran 

W. 

49  50  53 

3003 

51  21     2 

2989 

52  51  29 

2973 

54  22  15 

9958 

Jupiter 

E. 

70     0  29 

290Z 

68  28  II 

2890 

66  55  39 

a88o 

65  22  54 

2869 

Spica 

E. 

84  24  24 

2914 

82  52  23 

290a 

81  20     7 

889X 

79  47  37 

2880 

5 

a  Arietis 

W. 

94  17  43 

2829 

95  51  33 

28x8 

97  25  38 

2805 

98  59  59 

2792 

Aldebaran 

W. 

62     0  45 

2886 

63  33  22 

2871 

6s     6  18 

2857 

66  39  32 

8842 

Jupiter 

E. 

57  35  42 

2815 

56     I  34 

2804 

54  27  II 

2793 

52  52  34 

8782 

Spica 

E. 

72     I  22 

a82z 

70  27  21 

2808 

68  53     4 

2796 

67  18  31 

•783 

Antares 

E. 

"7  45     6 

2814 

116  10  56 

2801 

114  36  30 

2789 

113     I  48 

2776 

6 

Aldebaran 

W. 

74  30  17 

«773 

76     5  20 

2760 

77  40  41 

8746 

79  16  20 

2733 

Pollux 

W. 

32  25  43 

280X 

34     0  10 

2782 

35  35     2 

V^ 

37  10  19 

2744 

Jupiter 

E. 

44  56     2 

2732 

43  20     5 

2722 

41  43  55 

2713 

40     7  33 

Spica 

E. 

59  21  39 

2721 

57  45  27 

2709 

56     8  59 

8696 

54  32  14 

8684 

Antares 

E. 

105     4     7 

«7i3 

103  27  44 

2700 

loi  51     4 

8687 

100  14     7 

2675 

Saturn 

E. 

109     6  52 

2742 

107  31     8 

2729 

105  55     7 

8716 

104  18  48 

2703 

7 

Aldebaran 

W. 

87  18  55 

1669 

88  56  17 

2656 

90  33  56 

2644 

92  II  51 

2633 

Pollux 

W. 

45  12  27 

•663 

46  49  57 

2649 

48  27  46 

•634 

50     5  55 

8(>2I 

Spica 

E. 

46  24  23 

2624 

44  46     I 

26X2 

43     7  23 

8601 

41  28  30 

2591 

Antares  •     * 

E. 

92     5  10 

2612 

90  26  32 

t6oo 

88  47  37 

3388 

87     8  26 

2577 

Saturn 

E. 

96  12  54 

2639 

94  34  52 

8626 

92  56  33 

3615 

91   17  58 

8602 

8 

Aldebaran 

W. 

100  35  16 

2578 

102     4  41 

2568 

103  44  20 

tSS9 

105  24  12 

«549 

Pollux 

W. 

58  21  15 

2556 

60     I  II 

2543 

61  41  24 

2532 

63  21  53 

2521 

Regulus 

W. 

21    19   29 

2568 

22  59     8 

2551 

24  39  10 

2536 

26  19  33 

8521 

Antares 

E.. 

78   48   31 

2520 

77     7  45 

25x0 

75  26  45 

2499 

73  45  30 

8489 

Saturn 

E. 

83       I       I 

3545 

81  20  51 

8535 

79  40  27 

2525 

77  59  48 

25x5 

9 

Pollux 

W. 

71    48      2 

2470 

73  29  58 

8460 

75  12     7 

2452 

76  54  28 

8443 

Regulus 

W. 

34  46     9 

8461 

36  28  17 

8450 

38  10  40 

844X 

39  53  17 

•431 

Antares 

E. 

65  15  47 

2441 

63  33   II 

2432 

61  50  22 

8424 

60     7  21 

8416 

Saturn 

E. 

69  33   12 

2468 

67  51   14 

8460 

66     9     5 

2453 

64  26  45 

•445 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ii 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  DiracUon 

Midnight 

of 

xv»>. 

of 

XVIIIh. 

of 

XXIh. 

of 

^ 

of  Object 

Diff. 

DUE. 

DiflL 

Dlfl. 

•             '             V 

•       f       • 

m        »        t* 

m        9        m 

I 

SnN 

W. 

io6  34    9 

3453 

107  55  26 

3449 

109    16    47 

3445 

iio  38  13 

3439 

a  Arietis 

W. 

51  59  33 

3084 

53  28     2 

SQ79 

54  56  37 

3074 

56    25    18 

3069 

Regulas 

E. 

6o  23  10 

3069 

58  54  22 

3065 

57  25  29 

S061 

55  56  32 

3056 

Jupiter 

£. 

lOO      9    12 

S050 

98  40     I 

3046 

97  10  45 

3043 

95  41  24 

3Q36 

a 

Sun 

W. 

117  26  58 

3408 

118  49     5 

3400 

120  II  21 

3393 

"I  33  45 

3385 

a  Arietis 

W. 

63  50  34 

3Q35 

65  20    3 

9(»8 

66  49  41 

3020 

68  19  29 

3018 

Aldebaran 

W. 

32  15  31 

Sai5 

33  41  22 

3x93 

35     7  39 

3x73 

36  34  21 

3153 

Regulas 

E. 

48  30  15 

3039 

47     0  38 

308a 

45  30  53 

3015 

44     0  59 

3009 

Jupiter 

E. 

88  12  54 

3005 

86  42  48 

9999 

85  12  34 

Wi 

83  42  10 

3984 

3 

Sun 

W. 

128  28  17 

3338 

129  51  44 

3318 

131  15  23 

3319 

132  39  13 

3307 

a  Arietis 

W. 

75  51  13 

a965 

77  22  10 

9955 

78  53  19 

•945 

80  24  41 

3934 

Aldebaran 

W. 

43  53  «9 

3065 

45  22  21 

3050 

46  51  32 

3034 

48  21     3 

3018 

Regulas 

E. 

36  29  II 

1969 

34  58  19 

9961 

33  27  17 

8958 

31  56    4 

3943 

Jupiter 

E. 

76     7  37 

3940 

74  36     9 

«930 

73     4  28 

8980 

71  32  35 

8910 

Spica 

E. 

90  30  19 

29S4 

88  59     9 

9945 

87  27  47 

3935 

85  56  12 

9934 

4 

a  Arietis 

W. 

88     5     I 

8878 

89  37  48 

8866 

91  10  51 

3854 

92  44    9 

8842 

Aldebaran 

W. 

55  53  30 

9944 

57  24  43 

«999 

58  56  25 

•9x4 

60  28  26 

3900 

Jupiter 

E. 

63  49  55 

8858 

62  16  42 

8848 

60  43  16 

•837 

59     9  36 

8886 

Spica 

E. 

78  14  52 

«869 

76  41  53 

8856 

75    8  38 

•845 

73  35     8 

8833 

5 

a  Arietis 

W. 

100  34  37 

8780 

102    9  31 

87<» 

103  44  41 

•753 

105  20     8 

8743 

Aldebaran 

W. 

68  13     5 

S828 

69  46  56 

8815 

71  21     5 

8801 

72  55  32 

?787 

Jupiter 

E. 

51  17  43 

3772 

49  42  38 

8761 

48     7  19 

t75x 

46  31  47 

«74X 

Spica 

E. 

65  43  41 

2771 

64     8  35 

2759 

62  33  13 

3746 

60  57  34 

9734 

Antares 

E. 

III  26  49 

8764 

109  51  34 

8751 

108  16     2 

«738 

106  40  13 

9795 

6 

Aldebaran 

W. 

80  52  16 

1719 

82  28  30 

8707 

84     5     I 

3694 

85  4X  49 

86Bx 

Pollux 

W. 

38  46     0 

97V 

40  22     4 

S7XO 

41  58  30 

9G94 

43  35  18 

9678 

Jupiter 

E. 

38  31     I 

0698 

36  54  18 

8693 

35  17  27 

3686 

33  40  28 

868x 

Spica 

E. 

52  55  12 

267a 

51   17  54 

8660 

49    40    20 

8648 

48      2   30 

9635 

Antares 

E. 

98  36  54 

2663 

96  59  23 

8650 

95  21  36 

3637 

93  43  31 

8685 

Saturn 

E. 

102  42  12 

1689 

zoz     5  18 

a677 

99  28     7 

9664 

97  50  39 

8653 

7 

Aldebaran 

W. 

93  50     I 

sGai 

95  28  27 

8610 

97    7    9 

3599 

98  46     5 

8588 

Pollux 

W. 

51   44  22 

0607 

53  23     8 

9593 

55     2  13 

8380 

56  41  35 

3567 

Spica 

£. 

39  49  23 

3580 

38  10     I 

8569 

36  30  24 

8560 

34  50  34 

9550 

Antares 

E. 

85  28  59 

«564 

83  49  15 

9553 

82    9  16 

8543 

80  29     I 

953X 

Saturn 

E. 

89  39     6 

aSQX 

87  59  58 

8580 

86  20  35 

8368 

84  40  56 

V56 

8 

Aldebaran 

W. 

107     4  17 

«540 

108  44  34 

8S33 

xio  25    3 

3534 

112     5  43 

95x5 

Pollux 

W. 

65     2  37 

ajio 

66  43  37 

S499 

68  24  51 

•489 

70     6  20 

9480 

Regulus 

W. 

28    0  17 

aso8 

29  41  19 

9495 

31  22  39 

3483 

33     4  16 

9473 

Antares 

£. 

72    4     I 

8479 

70  22  18 

9469 

68  40  21 

8460 

66  58  II 

9450 

Saturn 

E. 

76  18  56 

«S05 

74  37  50 

2495 

72  56  30 

•486 

71  14  57 

9477 

9 

Pollux 

W. 

78  37    2 

S43S 

80  19  47 

8486 

82     2  44 

•4x9 

83  45  51 

94x8 

Regulus 

W. 

41  36    7 

9/m 

43  19    9 

84x4 

45     2  24 

8406 

46  45  50 

8398 

Antares 

E. 

58  24    9 

a408 

56  40  45 

8401 

54  57  " 

3393 

53  13  26 

9387 

Saturn 

E. 

62  44  14 

9438 

61     I  33 

«43i 

59  18  42 

3434 

57  35  42 

94x8 

52 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

' 

h 

P.  L. 

P.L. 

P.L. 

P.L  1 

og 

Name  and  Direction 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

^ 

of  Object 

Diff. 

Diff. 

Diff. 

Dift 

0         »         w 

0       f       f» 

0      f      » 

0        » 

«r 

lO 

Pollux 

W. 

85  29     8 

M05 

87  12  35 

2399 

88  56  II 

2393 

90  39 

56 

«3^ 

Regulus 

W. 

48  29  28 

2391 

50  13  16 

8384 

51  57  14 

2377 

53  41 

22 

2371 

Antares 

E. 

51  29  32 

2380 

49  45  28 

«373 

48     I  14 

«367 

46  16 

52 

236X 

Saturn 

E. 

55  52  33 

MM 

54     9  16 

2407 

52  25  51 

2403 

50  42 

20 

2398 

a  Aquilas 

E. 

104  22  46 

2988 

102  52  18 

a973 

loi  21  32 

2959 

99  50 

28 

2947 

II 

Pollux 

W. 

99  20  40 

3363 

loi     5     9 

4358 

102  49  44 

2355 

104  34 

24 

235X 

Reguhis 

W. 

62  24  10 

2343 

64     9     7 

2339 

65  54  10 

2335 

67  39 

19 

233X 

Antares 

E. 

37  33     I 

2336 

35  47  54 

a33a 

34     2  41 

2328 

32  17 

22 

2324 

a  Aquilae 

E. 

92  II  51 

2905 

90  39  39 

2901 

89     7  21 

2897 

B7  34 

58 

2B94 

Mars 

E. 

III  32  20 

2591 

109  53  13 

2586 

108  13  59 

2583 

106  34  40 

2578 

12 

Regulus 

W. 

76  26  23 

8315 

78  12     I 

8313 

79  57  42 

2SXO 

81  43 

27 

8308 

Jupiter 

W. 

38  10  50 

,2339 

39  55  52 

2333 

41  41     4 

2326 

43  26 

25 

S3» 

Spica 

W. 

22  28  14 

2346 

24  13     6 

2339 

25  58     8 

2333 

27  43 

19 

2328 

a  Aquilae 

E. 

79  52  50 

2901 

78  20  33 

2906 

76  48  22 

29x3 

75  16 

20 

992X 

Mars 

E. 

98  16  47 

2563 

96  37     0 

2559 

94  57     9 

2557 

93  17 

15 

2556 

Fomalhaut 

E. 

104  34  46 

a732 

102  58  49 

2783 

loi  22  40 

27x6 

99  46 

22 

27x0 

13 

Regulus 

W. 

90  32  50 

230Z 

92  18  48 

2300 

94     4  48 

8300 

95  50 

48 

2299 

Jupiter 

W. 

52  15     3 

2300 

54     I     3 

2297 

55  47     7 

2294 

57  33 

15 

2292 

Spica 

W. 

36  30  52 

231 X 

38  16  36 

2309 

40     2  23 

2307 

41  48 

13 

a305 

a  Aquilae 

E. 

67  39  21 

3985 

66     8  50 

3003 

64  38  41 

3024 

63     8 

58 

3047 

Mars 

E. 

84  57  II 

2548 

83  17     5 

2548 

81  36  58 

2547 

79  56 

50 

«347 

Fomalhaut 

E. 

91  43     9 

2692 

90     6  19 

2691 

88  29  27 

2691 

86  52 

35 

2692 

Sun 

E. 

113  56  35 

2020 

112  18  15 

2624 

I 10  39  53 

2624 

109     I 

30 

14: 

Jupiter 

W. 

66  24  33 

2285 

68  10  54 

M85 

69  57  15 

2285 

71  43 

37 

»85 

Spica 

W. 

50  37  47 

2302 

52  23  44 

2301 

54     9  42 

2301 

55  55 

40 

«502 

a  Aquilae 

E. 

55  48  27 

3204 

54  22  22 

3*45 

52  57     6 

3292 

51  32 

45 

3343 

Mars 

E. 

71  36     9 

8548 

69  56     2 

2548 

68  15  55 

2549 

66  35 

50 

2350 

Fomalhaut 

E. 

78  48  57 

2710 

77  12  30 

2716 

75  36  II 

2722 

74     0 

I 

2732 

Sun 

E. 

100  49  24 

2621 

99  10  58 

2622 

97  32  33 

2622 

95  54 

8 

2623 

15 

Jupiter 

W. 

80  35  20 

2287 

82  21  38 

2288 

84    7  55 

2289 

85  54 

10 

2291 

Spica 

W. 

64  45  19 

2304 

66  31   12 

2306 

68  17     3 

2307 

70     2 

52 

2308 

Mars 

E. 

58  15  49 

2557 

56  35  55 

2559 

54  56     4 

256X 

53  16 

16 

2564 

Fomalhaut 

E. 

66     2  30 

2791 

64  27  50 

2807 

62  53  31 

2825 

61   19 

35 

2844 

Sun 

E. 

87  42  19 

2628 

86     4     2 

2629 

84  25  47 

t63X 

82  47 

34 

2632 

16 

Jupiter 

W. 

94  44  52 

2300 

96  30  52 

2302 

98  16  48 

2304 

100     2 

41 

2307 

Spica 

W. 

78  51  26 

83X7 

80  37     I 

2320 

82  22  32 

2322 

84     8 

0 

2324 

Antares 

w. 

33     5  50 

2312 

34  51  32 

2314 

36  37  II 

2317 

38  22 

46 

23x9 

Saturn 

w. 

29  13  24 

2388 

30  57  16 

2383 

32  41  15 

2380 

34  25 

19 

2376 

Mars 

E. 

44  58  10 

a5/9 

43   18  46 

2583 

41  39  27 

2586 

40     0 

13 

259X 

Fomalhaut 

E. 

53  37     5 

2976 

52     6  22 

3010 

50  36  22 

3049 

49     7 

10 

3091 

Sun 

E. 

74  37     9 

8643 

72  59  13 

2646 

71  21  21 

2649 

69  43 

33 

2^ 

17 

Spica 

W. 

92  54  24 

a338 

94  39  28 

«34a 

96  24  27 

2345 

98     9 

ai 

2349 

Antares 

w. 

47     9  47 

2333 

48  54  58 

2336 

50  40     5 

8339 

52  25 

7 

«344 

Saturn 

w. 

43     6  22 

2373 

44  50  36 

2374 

46  34  48 

2375 

48  18 

58 

2377 

Sun 

E. 

61  35  39 

S670 

59  58  19 

a675 

58  21     5 

2679 

56  43 

57 

2684 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

H 

P.L. 

P.L. 

P.L. 

P.L. 

Name  nd  Direction    1 

Midnight. 

of 

XVh. 

of 

XVIIIb. 

of 

XXIh. 

of 

1^ 

of  Object 

Diff. 

Diff. 

» 

Dift 

DUE. 

O           0           u 

•         r         » 

•        f        If 

•             «             V 

lO 

PoUnz 

W. 

92  23  50 

S38z 

94    7  52 

asTC 

95  52     I 

837J 

97  36  17 

8366 

Regulns 

W. 

55  25  39 

«364 

57  10     5 

8359 

58  54  39 

8353 

60  39  21 

8348 

Antares 

E. 

44  32  21 

t355 

42  47  42 

a350 

41     2  55 

8345 

39  18     I 

«34X 

Saturn 

E. 

48  58  42 

2394 

47  14  59 

3390 

45  31  10 

8387 

43  47  17 

8384 

a  Aqnilse 

E. 

98  19     9 

8936 

96  47  36 

3937 

95  15  51 

89X9 

93  43  56 

agxx 

II 

Pollux 

W. 

106  19     9 

«348 

108     3  58 

a346 

109  48  51 

8344 

"I  33  47 

834X 

Regulns 

W. 

69  24  34 

93V 

71     9  54 

2384 

72  55  19 

2320 

74  40  49 

83x7 

Antares 

E. 

30  31  58 

aaax 

28  46  29 

23x8 

27     0  56 

23x5 

25  15  19 

83X3 

a  Aqnila 

E. 

86     2  32 

«89* 

84  30     5 

a894 

82  57  38 

2894 

81  25  12 

3898 

Mars 

E. 

104  55  15 

•574 

103  15  45 

.571 

loi  36  10 

8568 

99  56  31 

8564 

12 

Regulns 

W. 

83  29  15 

9307 

85  15     5 

a3<H 

87    0  58 

8303 

88  46  53 

Sk308 

JUPITBR 

W. 

45  "  55 

•315 

46  57  33 

83X1 

48  43  17 

8307 

50  29    7 

8308 

Spica 

W. 

29  28  38 

asas 

31  14     4 

3320 

32  59  35 

83x6 

34  45  II 

83X3 

a  AquUaB 

E. 

73  44  28 

a93i 

72  12  48 

394a 

70  41  22 

8954 

69  10  12 

8969 

Mars 

E. 

91  37  19 

8553 

89  57  20 

assa 

88  17  19 

8551 

86  37  16 

8540 

Fomalhaut 

E. 

98     9  55 

8704 

96  33  21 

2700 

94  56  41 

8697 

93  19  57 

8694 

13 

Regulus 

W. 

97  36  49 

2499 

99  22  50 

3298 

loi     8  52 

8999 

102  54  53 

8398 

Jupiter 

W. 

59  19  26 

tago 

61     5  40 

3289 

62  51  56 

8287 

64  38  14 

3387 

Spica 

W. 

43  34     5 

2304 

45  19  59 

8303 

47     5  54 

8308 

48  51  50 

8308 

a  Aquilse 

E. 

61  39  43 

3073 

60  10  59 

31OZ 

58  42  50 

SXSX 

57  15  18 

3x65 

Mars 

E. 

78  16  42 

2546 

76  36  33 

a547 

74  56  25 

8547 

73  16  17 

8547 

Fomalhaut 

E. 

85  15  45 

a694 

83  38  57 

2696 

82     2  12 

8700 

80  25  32 

8704 

Sun 

E. 

107  23     6 

a6>2 

105  44  41 

a622 

104    6  16 

962X 

102  27  50 

262X 

14 

Jupiter 

W. 

73  29  58 

aaSs 

75  16  19 

2385 

77     2  40 

aa86 

78  49    0 

8286 

Spica 

W. 

57  41  37 

a3oa 

59  27  34 

2303 

61  13  30 

8303 

62  59  25 

3304 

a  Aquilae 

E. 

50     9  23 

3400 

48  47     6 

34^ 

47  26     I 

S53S 

46     6  13 

36x0 

Mars 

E. 

64  55  46 

assx 

63  15  44 

assa 

61  35  43 

8554 

59  55  45 

8556 

Fomalhaut 

E. 

72  24     3 

2741 

70  48  17 

275X 

69  12  45 

8763 

67  37  29 

8776 

Sun 

E. 

94  15  44 

3624 

92  37  21 

9624 

90  58  59 

8685 

89  20  38 

3636 

15 

Jupiter 

W. 

87  40  23 

2292 

89  26  34 

2294 

91  12  43 

2896 

92  58  49 

8898 

Spica 

W. 

71  48  40 

a3io 

73  34  25 

2311 

75  20     8 

8313 

77     5  48 

83x5 

Mars 

E. 

51  36  31 

a366 

49  56  50 

3569 

48  17  12 

3578 

46  37  39 

8575 

Fomalhaut 

E. 

59  46     4 

a866 

58  13     I 

2889 

56  40  28 

8915 

55     8  28 

8944 

Sun 

E. 

81     9  23 

a635 

79  31  15 

a637 

77  53  10 

8639 

76  15     8 

864X 

i6 

Jupiter 

W. 

ID I    48    30 

asio 

103  34  15 

«3i3 

105  19  55 

83X7 

107     5  30 

8330 

Spica 

W. 

85  53  25 

3326 

87  38  46 

8329 

89  24    3 

8338 

91     9  16 

8335 

Antares 

W. 

40     8  18 

a32a 

41  53  46 

2324 

43  39  " 

a327 

45  24  31 

2330 

Saturn 

W. 

36     9  28 

a374 

37  53  40 

a373 

39  37  53 

8373 

41  22     7 

3378 

i 

Mars 

E. 

38  21     6 

a596 

36  42     5 

2601 

35     3  12 

8607 

33  24  27 

86x3 

Fomalhaut 

E. 

47  38  50 

3x39 

46  II  28 

3193 

44  45     9 

3851 

43  20     0 

3316 

Sun 

E. 

68'    5  49 

a635 

66  28     9 

8659 

64  50  34 

8663 

63  13     4 

3666  1 

17 

Spica 

W. 

99  54     9 

«353 

loi  38  51 

8357 

103  23  28 

336X 

105     7  59 

3366 

Antares 

W. 

54  10     3 

8348 

55  54  53 

8351 

57  39  38 

a355 

59  24  17 

8359 

1 

Saturn 

W. 

50     3     6 

8379 

51  47  11 

3382 

53  31   12 

8384 

55  15     9 

3388 

■ 

Sun 
1 

E. 

55    6  55 

2689 

53  30     0 

8694 

51  53  12 

8700 

50  16  32 

8705 
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XVIL 


1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

5^ 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Diff. 

im- 

P.L. 
of 
Diff. 

Vlh- 

P.L. 
of 
DifE. 

IXh- 

P.L 
of 
DifE. 

O             1             » 

0         1        m 

0        *        f* 

0         t         m 

z8 

Antares 
Saturn 
Sun 

W. 
W. 

E. 

6i     8  50 
56  59     I 
48  39  59 

8364 
9712 

62  53  16 
58  42  49 
47     3  35 

9368 

2395 
27x8 

64  37  36 
60  26  31 
45  27  19 

3374 
3398 
3735 

66  21  48 
62  10     8 
43  51  13 

3379 
3403 
3733 

19 

Antares 
Saturn    ' 
Sun 

W. 
W. 
E. 

75    0  53 
70  46  29 
35  53  17 

3408 

3429 

m6 

76  44  17 
72  29  22 
34  18  18 

2415 
2435 
2786 

78  27  31 
74  12     7 
32  43  32 

9431 
3441 
3798 

80  10  36 

75  54  43 
31     9     2 

9428 
3448 

23 

Sun 

Aldebaran 

PoUux 

W. 
E. 
E. 

14  38  17 
52  40  40 
94  30  49 

3374 

s8oi 
9740 

16     2  59 
51     6  14 
92  55     2 

3254 
28z8 
975a 

17  28     4 
49  32     9 
91  19  31 

3343 
«834 
?764 

18  53  24 
47  58  25 
89  44  16 

3S33 
9851 
3775 

24 

Sun 

Aldebaran 

Pollux 

W. 
E. 

E. 

26     I  15 
40  15  25 
81  51  52 

3236 
2945 
9835 

27  26  41 

38  44     3 
80  i8  10 

3242 
3965 
3847 

28  52     0 
37  13     7 
78  44  43 

3350 
2988 

9859 

30  17  10 
35  42  39 
77  II  31 

3357 

JOI2 

9871 

25 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

37  20  42 
69  29  18 

106    22    21 

3300 
9928 
8904 

38  44  54 

67  57  35 

104  50    7 

3309 
3940 
9915 

40     8  55 

66  26     7 

103  18     7 

3319 
3950 
3925 

41  32  45 

64  54  52 

to I  46  20 

S3«7 
9962 

3935 

26 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

48   29   21 
57  22     0 
94  10  26 

3371 
3014 
9981 

49  52  II 
55  52    4 
92  39  50 

3379 
3034 
3989 

51  14  51 
54  22  21. 
91     9  24 

3387 
3034 
3997 

52  37  22 
52  52  50 
89  39    8 

3395 
3043 
3005  1 

27 

Sun 

a  Arietis 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

59  27  53 
30  24  59 
45  28     6 
82  10     6 

3429 
3095 
3089 
3039 

60  49  37 
31  53  15 
43  59  43 
80  40  42 

3434 
3096 
3097 
3045 

62  II  15 
33  21  30 
42  31  30 
79  II  25 

3439 
3096 
3106 
3050 

63  32  47 
34  49  44 
41     3  28 
77  42  14 

3445 
3098 
3114 
3056 

28 

Sun 

a  Arietis 
Regulus 
Jupiter 

W. 
W. 
E. 
E. 

70  19  15 

42  10  36 

70  17  42 

106  49  19 

3462 
3101 
3073 
3047 

71  40  22 

43  38  44 

68  49     0 

105  20     4 

3464 
3101 
3076 
S049 

73     I  26 

45     6  52 

67  20  21 

103  50  52 

3465 
310X 
9078 
3050 

74  22  29 

46  35     0 

65  51  44 

102  21  41 

3467 
3ZOX 
3079 
3053 

29 

Sun 

a  Arietis 
Regulus 
Jupiter 

W. 
W. 
E. 
E. 

81     7  34 
53  55  53 
58  28  56 

94  55  55 

3465 
3095 
3079 
3050 

82  28  37 
55  24     9 
57     0  21 
93  26  44 

3463 
3091 
.3078 
3047 

83  49  43 
56  52  29 
55  31  45 
91  57  30 

3461 
3089 
3077 
3046 

85  10  51 
58  20  52 

54     3     7 
90  28  14 

3457 
30S5 
3074 
3043 

30 

Sun 

a  Arietis 

Aldebaran 

Regulus 

Jupiter 

Spica 

W. 
W. 
W. 
E. 
E. 
E. 

91  57  33 
65  44     I 
33  59  16 
46  39     4 
83     0  52 
100  41  21 

3435 
306« 
3314 
3056 
3<M3 
3049 

93  19  10 
67  12  57 
35  25     8 
45  10     I 
81  31     8 
99  12     9 

3430 
3056 
S197 
3053 
3018 
3043 

94  40  53 
68  42     0 
36  51  21 
43  40  53 
80     I  17 

97  42  49 

3433 
3050 
318X 
3047 
3013 
3037 

96     2  44 
70  11  n 
38  17  53 
42  II  38 
78  31  19 
96  13  22 

3416 
S043 
3164 
3042 
3006 
3030 

31 

Sun 

a  Arietis 

Aldebaran 

Regulus 

Jupiter 

Spica 

W. 
W. 
W. 
E. 
E. 
E. 

102  54     7 
77  39  24 
45  35  15 
34  43  34 
70  59  27 
88  43  54 

3373 
3002 
3090 
3009 
3969 
0991 

104  16  54 
79     9  34 
47     3  37 
33  13  32 
69  28  36 
87  13  30 

33fi4 
3993 
3076 

3009 

9961 
2981 

105  39  52 
80  39  56 
48  32  16 
31  43  22 
67  57  34 
85  42  54 

3354 
3983 
3062 

3994 
3953 
9973 

107     3     I 
82  10  30 
50     I  12 
30  13     2 
66  26  21 
84  12     6 

3343 
3973 
3047 
3987 
2943 
9963 

xvin. 


MARCH,  1898. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object 

Midnight 

P.  L. 

of 
Diflf. 

XVh- 

P.L. 

of 

Diff. 

XVIIIh. 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 

OifiL 

•            f           w 

0         r         w 

•                  m 

0         r         m 

i8 

Antares 
Saturn 
Sun 

W. 
W. 
E. 

68     5  53 
63  53  38 
42  15  16 

•384 
0408 

69    49     50 

65  37     2 
40  39  30 

2389 
2413 
2748 

71  33  40 
67  20  i8 

39     3  54 

2396 

24x8 
2756 

73  17  21 
69    3  27 
37  28  29 

2402 

2423 
2766 

19 

Antares 
Saturn 
Sun 

W. 
W. 
E. 

81  53  31 
77  37  10 
29  34  48 

a435 
8455 
<8as 

83  36  16 

79  19  27 
28     0  52 

2442 
2461 
2839 

85  18  51 
81     1  35 
26  27  15 

2450 
2469 
2855 

87     I  15 
82  43  32 

24  53  59 

2458 
2476 
2873 

23 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

30  18  54 
46  25     3 
88     9  z6 

3W9 

2868 
«788 

21  44  29 

44  52     3 
86  34  32 

3226 

2886 
2799 

23  10     7 
43  19  26 
85     0     3 

3228 
•903 

28X1 

24  35  43 
41  47  13 
83  25  50 

323X 
2924 
2823 

24 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

31  42  12 
34  12  41 
75  38  35 

3265 
3037 
0883 

33     7     4 
32  43  14 
74     5  54 

3273 
3065 
2894 

34  31  47 
31   14  21 
72  33  27 

3282 

3095 
2905 

35  56  20 
29  46    5 

71     I  15 

329Z 
3X28 
29x7 

25 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

42  56  25 

63  23  51 

100  14  45 

3337 
a97a 
9944 

44  19  54 
61  53    3 
98  43  22 

3345 
2983 
2954 

45  43  13 

60   22  29 

97  la  12 

3354 
2993 

2963 

47    6  2Z 
58  52    8 
95  41  13 

3363 
3004 
2973 

26 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

53  59  44 
51  23  30 
88     9     2 

340a 
3052 
30x3 

55  21  58 
49  54  22 
86  39     5 

3409 
3062 

3020 

56  44    4 
48  25  26 
85     9  17 

34X6 
J070 
3026 

58     6     2 
46  56  40 
83  39  37 

3423 
3080 
9034 

27 

Sun 

aArietis 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

64  54  13 
36  17  56 
39  35  36 
76  13  10 

3448 
3098 
SZI4 
3060 

66  15  35 

37  46     8 

38  7  55 
74  44  " 

3453 

3x00 
3x33 
3064 

67  36  52 
39  14  18 
36  40  25 
73  15  17 

3456 
3101 
S142 
3067 

68  58     5 
40  42  27 
35  13     6 
71  46  27 

34S9 
Sxox 
3x51 
3071 

28 

Sun 

a  Arietis 
Regulus 
Jupiter 

W. 
W. 
E. 
E. 

75  43  30 
48     3     8 

64  23     9 
100  52  32 

3467 
3101 

3033 

77    4  31 
49  31  17 
62  54  35 
99  23  23 

3468 
3100 
308X 
3052 

78  25  31 
50  59  27 
61  26     2 

97  54  14 

3467 
3098 
So8x 
9052 

79  46  32 
52  27  39 
59  57  29 
96  25     5 

3466 
S096 
3o8x 
9051 

29 

Sun 

a  Arietis 
Regulus 
Jupiter 

W. 
W. 
E. 
E. 

86  32     3 
59  49  20 
52  34  26 
88  58  54 

3454 
308a 
307a 
3040 

87  53  18 
61  17  52 

51     5  42 
87  29  31 

3450 
3078 
3069 
3036 

89  14  38 
62  46  29 

49  36  54 
86     0     3 

3446 
3073 
3065 
3032 

90  36     3 
64  15  12 
48     8     I 
84  30  30 

3441 
3068 
S061 
3028 

30 

Sun 

a  Arietis 

Aldebaran 

Regulus 

Jupiter 

Spica 

W. 
W. 
W. 
E, 
E. 
E. 

97  24  42 
71  40  30 

39  44  45 

40  42  17 

77     I  14 
94  43  47 

3408 
3035 
3149 
3035 
3000 
3083 

98  46  49 
73     9  59 
41  "  55 
39   12  48 
75  31     I 
93  14     3 

3400 
3o«8 

3x33 
3030 
2993 
30x6 

100     9     5 

74  39  37 
42  39  24 

37  43  12 
74    0  39 
91  44  10 

3392 
3020 
3119 
3022 
2985 
3008 

loi  31  31 
76     9  25 
44     7  II 
36  13  27 
72  30     8 
90  14     7 

3383 
3011 
3x05 
30x6 
2977 
3000 

31 

Sun 

a  Arietis 

Aldebaran 

Regulus 

Jupiter 

Spica 

W. 
W. 
W. 
E. 
E. 
E. 

108  26  23 
83  41  16 
51  30  26 
28  42  33 
64  54  57 
82  41     6 

3332 
9902 
3033 
2980 
2933 
295X 

109  49  58 
85  12  16 
52  59  58 
27  II  55 
63  23  20 
81     9  52 

3320 
2952 
3019 
2973 
2924 
2941 

III   13  46 
86  43  29 

54  29  47 
25  41     8 
61  51  31 
79  38  25 

3309 
2940 
3005 
2965 
29x3 
2930 

112  37  47 
88  14  57 
55  59  54 
24  10  12 
60  19  29 
78     6  44 

3296 
2929 
2989 
2959 
2903 
9918 
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AT  GREENWICH  APPARENT  NOON. 


4 
"S. 

a 


Frid. 
Sat. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/If. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SC/Jf. 


THE  SUN'S 


Apparent 
Right  Ascensioa. 


h  m   8 

O  43  20.88 

o  46  59.31 

o  50  37.86 

o  54  16.55 

0  57   55-40 

1  I  34.44 

I  5  13-68 

I  8  53.15 

I  12  32.87 

I  16  12.86 

I  19  53.14 

I  23  33-74 

I  27  14.66 

I  30  55.92 

I  34  37-55 

I  38  19-55 

I  42  1.94 

I  45  44-75 

I  49  27.94 

I  53  11-56 

1  56  5563 

2  o  40.13 
2  4  25.08 
2  8  10.49 

2  II  56.37 

2  15  42.72 

2  19  29.55 

2  23  16.88 

2  27  4.70 

2  30  5303 

2  34  41.88 


Diff.for 
I  Hour. 


8 
9.099 
9.103 
9.109 

9.ZZ6 
9.123 
9-131 

9.140 
9.150 
9. 16 1 

9.173 
9.185 

9.198 

9.212 
9.227 
9.242 

9.258 
9.275 
9.292 

9.309 
9.327 

9-345 

9.364 
9.383 
9.402 

9.421 

9.441 
9.462 

9.482 
9.503 
9.524 

9.546 


Apparent 
Declination. 


N. 


4  39  47.7 

5  251.5 

5  25  49-9 

5  48  42.5 

6  II  29.1 

634  9-3 

6  56  42.8 

7  19  9-3 

7  41  28.4 
• 

8  3  39-9 
8  25  43.4 

8  47  38.7 

9  925.2 
9  31  2.8 
9  52  310 

ID  13  49.5 

10  34  58.0 

10  55  56.0 

11  16  43.4 

11  37  19.6 
"57  44-4 

12  17  57.3 
12  37  58.1 

12  57  46.4 

13  17  21.8 
13  36  44.1 

13  55  52.9 

14  14  47.8 
14  33  28.7 
14  51  55-1 


N.15  10  6.8 


Diftfor 
z  Hour. 


+57-77 
57-55 
57.31 

+57.06 
56.81 
56.54 

+56.25 
55-95 
55-64 

+55.31 
54.97 
54.62 

+54-25 
53-87 
53-47 

+53.06 
52.64 
52.20 

+51.74 
51.27 
50.79 

+50.29 
49.77 
49-24 

+48.70 
48.15 
47.58 

+47.00 
46.40 
45.79 

+45.18 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


6  2.10 

6  1.82 

6  1.55 

6  1.28 

6  i.oi 

6  0.73 


0.46 

0.18 

5990 

59-62 
59.34 
59.07 

58.79 
58.52 
58.25 

57.98 
57.71 
57.44 

57.18 
56.92 
56.66 

56.40 
56.15 
55-90 


5  55-65 
5  55-41 
5  55-17 

5  54-93 
5  54-70 
5  54-47 


6453 
6455 
64-57 

6459 
64.62 
64.65 

64.68 
64.71 
64-75 

64.79 
64.83 
64.87 

64.92 
64.97 
65.02 

65.07 

65-13 
65.19 

65-25 
65.31 
65.37 

65.44 
65.50 

65-57 

65.64 

65.71 
65.78 

65-85 
6593 
66.01 


15  54.24    66.09 


Equation  of 

Time, 

to  be 

Added  to 


Subtracted 

from 
Apparent 

Tina. 


52.37 
34-29 
16.33 

58.52 
40.86 

23-39 

6.14 
49.09 
32.30 

X5-79 
5956 
43-64 

28.06 

12.81 

2.08 


16.60 

30.71 

44-44 

57.75 
10.64 
23.11 

35-12 
46.70 
57.80 

8.45 
18.63 
28.33 


2  37-53 
2  46.24 

2  54-44 

3  2-13 


DiiLfor 
I  Hour. 


0.756 
0.751 
0.745 

0.739 

0.731 
0.723 

0.714 
0.705 
0.694 

0.682 
0.669 
0.656 

0.642 
0.628 
0.612 

0.596 
0.580 
0.563 

0.546 
0.528 
0.510 

0.491 
0.472 
0.453 

0.434 

0.414 

0.394 

0.373 
0.352 
0.331 

0.310 


Nor.— The  meanflme  of  semidiameter  passing  may  be  found  by  subtracting  o*.i8  from  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 

t 

1 
"8 

1 

1 

a 

1 

•8 
i 

Q 

THE 

SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Diff.  for 
X  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

MeanSuxi. 

Apparent 
Right  Ascension. 

Diff.  for 
X  Hour. 

Apparent 
Declination. 

OilLfor 
X  Hour, 

Added  to 
Mean  Time. 

Frid. 

Sat. 

SUN. 

I 
2 

3 

h 
0 
0 
0 

m       s 

43  20.30 
46  58.77 
50  37-36 

8 

9.10Z 
9.106 
9.III 

•       »        0 

N.  4  39  44.0 
5     2  48.1 
5  25  46.8 

+57.78 
57.56 
57.33 

m         s 

3  52.42 

3  34-33 
3  16-37 

s 

0.756 
0.751 
0.745 

h      m       8 
0  39   27.88 
0  43    24.44 
0   47  20.99 

Mon. 
Tues. 
Wed. 

4 
5 
6 

0 
0 

I 

54  16.10 

57  54-99 

I  3407 

9.117 
9.124 
9.133 

5  48  39-7 

6  II  26.6 
6  34    7.0 

+57.08 

56.82 

56.55 

a  58.56 
2  40.89 
2  23.42 

0.739 
0.731 
0.723 

0  51  17.54 

0   55    14.10 
0  59    10.65 

Thur. 
Frid. 
Sat 

7 
8 

9 

5  1336 

8  52.87 

12  32.63 

9.142 

9.152 

9.162 

6  56  40.8 

7  19    7-6 
7  41  27.0 

+56.26 
55.96 
5565 

2    6,16 
I  49.11 
I  3232 

0.714 
0.705 
0.694 

I     3    7.20 
I     7    3.76 
I  II    0.31 

SC/J^. 

Mon. 

Tues. 

ID 
II 
12 

16  12.67 
19  52.99 
23  33.62 

9.174 
9.187 

9r200 

8    3  38.8 
8  25  42.5 
8  47  38.0 

+55.32 
54.98 
54.63 

I  15.81 
0  59-57 
0  43-65 

0.682 
0.669 
0.656 

I  14  56.86 
I  18  53.42 

I    22   49.97 

Wed. 
Thur, 
Frid. 

13 
15 

27  14-59 
30  55-89 
34  37-55 

9.214 
9.229 
9.244 

9    9  24.8 
9  31     2.6 
9  52  31-0 

+54.26 
53.88 
53-48 

0  28.07 

0    I2.8l 

0.642 
0.628 
0.612 

I    26  46.52 
I    30  43.08 

I  34  3963 

0     2.08 

Sat 

SC/JV. 

Mon. 

16 
18 

38  19.59 
42     2.02 
45  44.85 

9.260 

9.276 
9.293 

ID  13  49.7 
10  34  58.4 
10  55  56.7 

+53.07 
52.64 

52.20 

0  16.60 
0  30.72 
0  44.45 

0.596 
0.580 
0.563 

I  38  36.19 

I  42  32.74 
I  46  29.30 

Tues. 
Wed. 
Thur. 

19 
20 
21 

49  28.09 

53  11.75 
56  55.84 

9.310 
9.328 
9.346 

II  16  44.2 
11  37  20.6 
"  57  45-5 

+51.75 
51.28 
50.79 

0  57.76 

1  10.65 
I  23.12 

0.546 
0.528 
0.510 

I  50  25.85 
I  54  22.40 
I  58  18.96 

Frid. 
Sat 

22 
23 
34 

2 
2 
2 

0  40.38 

4  25.36 
8  10.80 

9.365 
9.384 
9.403 

12  17  58.6 
12  37  59.6 
12  57  48.0 

+50.29 
49.78 
49.25 

I  35-13 
I  46.71 

1  57-82 

0.491 
0.472 
0.453 

2     2  15.51 
2     6  12.07 
2  10     8.62 

Mon. 
Tues. 
Wed, 

25 
26 

27 

2 
2 
2 

II  56.71 
15  43.08 
19  29.94 

9423 
9.443 
9.463 

13  17  23.6 
13  36  46.0 
13  55  54-9 

+48.71 
48.15 
47.58 

2     8.47 
2  18.65 
a  28.35 

0.434 
0.414 

0.394 

2  14    5.18 
2  18     1.73 
2  21  58.29 

Thur. 
Frid. 
Sat 

28 
29 
30 

2 
2 
2 

23  17.29 
27     514 
30  53.49 

9.483 
9.504 

9.525 

14  14  49.9 
14  33  30-9 
14  51  57-4 

+47-00 
46.41 
45.80 

2  37-55 
2  46.26 
2  54.46 

0.373 
0.352 

0.331 

2  25  54.84 
2  29  51.40 
2  33  47-95 

Sl/N. 

31 

2 

34  42.36 

9.547 

N.15  10    9.1 

+45.18 

3     2.15 

0.3x0 

2  37  44-51 

Non^Tliaaai 

Tbstig 

inert 

nidiameter  for  meai 
n  4-  prefixed  to  the 
MsinK. 

1  noon  maj 
hourly  chai 

b.  aisamed  ths  lami 
ige  of  declioation  in 

>  as  that  for 
iicates  that 

apparent  noon 
south  declinati 

ons  are 

Diff.  for  I  Hour, 

+  9'.8565. 
(Table  in.) 
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m. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

, 

a 
1 

1 

1 
1 

s 

of  the 

Radi as  Vector 

of  the 

Earth. 

Diff.  for 
xHour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDS, 

Diff.  for 
I  Hour. 

LATTTUDB. 

% 

V 

I 

3 

3 

91 
92 

93 

9            t              If 

11  47  23.1 

12  46  297 

13  45  34-0 

t             it 

46  55-3 
46     1.8 
45     6.0 

m 
147.82 
147.72 
147-63 

m 

—  0.23 

0.35 
0.46 

9-9999575 
o.cxxx)8o3 
0.0002032 

•«-5l-i 
51.2 
51.3 

h 
23 

23 
23 

m         s 
16    42.68 
12    46.77 

8  50.86 

4 
5 
6 

94 
95 
96 

14  44  36.1 

15  43  36.0 

16  42  33.9 

44    8.0 
43     7-8 
42     5.6 

147.54 
147.45 
147.37 

-0.55 
0.61 
0.64 

0.0003265 
0.0004501 
0.0005743 

+51.4 
51.6 
51.8 

23 
23 
22 

4  54-95 
0  59.04 

57     3.14 

7 
8 

9 

97 
98 

99 

17  41  29.7 

18  40  23.7 

19  39  157 

41     1-3 
39  551 
38  47.0 

147.29 
147.21 
147.13 

—  0.64 
0.61 
0.56 

0.0006988 
0.0008235 
0.0009487 

+51.9 
52.0 
52.1 

22 

22 
22 

53     7-23 
49  11-32 
45  1541 

lO 

II 

12 

100 

lOI 

102 

20  38     5.8 

21  36  54-3 

22  35  41.0 

37  370 
36  25.4 
35  12.0 

147.05 
146.98 
146.91 

-0.47 
0.36 
0.24 

0.0010737 
0.00 1 1990 
0.0013240 

+52.1 
52.1 
52.0 

22 
22 
22 

41   19.51 
37  23.60 
33  27.69 

13 
15 

103 
104 
105 

23  34  26.0 

24  33     9-3 

25  31  50.9 

33  56.8 
32  40.0 
31  21.5 

146.84 
146.77 
146.70 

—  0.12 

H-o.oi 
0.14 

0.0014487 
0.0015731 
0.0016968 

+51.9 
51.7 
51-4 

22 
22 
22 

29  31.78 

25  35.87 
21  39.96 

16 
18 

106 
107 
108 

26  30  30.8 

27  29     9.0 

28  27  45.5 

30     1-3 
28  39-3 
27  15-7 

146.63 
146.56 
146.49 

+  0.26 

0.34 
0.41 

0.0018 197 
0.00 1 94 1 8 
0.0020627 

•fSi.o 
50.6 
50.1 

22 
22 
22 

1 
17  44.06 
13  4815 
9  52.24 

19 
20 
21 

109 
no 
III 

29  26  20.2 

30  24  53.1 

31  23  24.2 

25  50.3 
24  23.1 
22  54.1 

146.42 

146.34 
146.26 

+  0.46 
0.48 
0.46 

0.0021825 
0.0023010 
0.0024182 

+49.6 
49.1 
48.6 

22 
22 
21 

5  56.33 

2      0.42 

58    4-52 

22 

24 

112 

"3 
114 

32  21  53.4 

33  20  20.6 

34  18  45.8 

21  23.2 
19  50.2 
18  15.3 

146.18 
146.10 
Z46.OZ 

+  0.42 

0.35 
0.25 

0.0025341 
0.0026485 
0.0027614 

+48.0 

47-4 
46.8 

21 
21 
21 

54    8.61 
50  12.70 
46  16.79 

25 
26 
27 

"5 
116 
117 

35  17     90 

36  15  30.0 

37  13  491 

16  38.4 

14  59-3 
13  18.2 

145.92 
145.83 

145-74 

+  0.13 

0.00 

-0.13 

0.0028732 
0.0029838 
0.0030931 

•♦-46.2 
45-7 
45-3 

21 

21 
21 

42  20.88 
38  24.97 
34  29.06 

28 
29 
30 

118 
119 
120 

38  12     6.1 

39  10  21.0 

40  8  33.8 

"  35.1 
9  49-8 
8     2.5 

145.66 
145.58 
145.49 

—  0.26 
0.39 
0.50 

0.0032013 
0.0033084 
0.0034147 

+44-9 
44.5 
44.1 

21 
21 
21 

30  33-15 
26  37.24 

22  41.33 

31 

121 

41     6  44.7 

6  13-3 

145.41 

-0.59 

0.0035202 

+43.8 

21 

18  45.42 

Not 

i.— Thei 

lumbers  in  colamn  X  c 
linox  of  January  o^a 

correspond  to  tl 

le  true  equl 

nox  of  the  date 

in  column  k'  to 

the  mean 

Diff.  for  I  Hour, 
— 9«.8296. 
(Table  II.) 

rv. 
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GREENWICH  MEAN  TIME. 

s 

"8 
1 

THE  MOON'S 

SBHIDIAUETBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

DHL  for 
X  Hoar. 

Midnight 

DiflE.  for 
1  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

I 

2 

3 

1              m 

15     4-7 
15  150 
15  26.9 

*        1* 
15       9.6 
15    20.8 

15  33-2 

55  13.7 

55  51.5 

56  35-2 

+1.41 
1.71 
1.90 

t        If 

55  31-7 

56  12.8 
56  58.4 

+1.58 
1.82 

1.94 

h        m 

8     7.3 

8  52.8 

9  37-8 

m 

I.91 
1.88 
1.88 

d 
lO.I 
II. I 
I2.I 

4 
5 
6 

15  39-6 

15  521 

16  3.4 

15  46.0 

15  58.0 

16  8.3 

57  21.8 

58  7-7 
58  49.1 

+1-95 
1.84 
1.58 

57  45-1 

58  29.2 

59  7.0 

+1.91 

1.73 
1.39 

10  23.4 

11  10.4 

12  0.0 

1.9a 
2.01 
2.13 

131 

14. 1 

7 
8 

9 

16  12.5 
16  18.6 
16  21.6 

16  16.0 
16  20.5 
16  21.8 

59  22.5 
59  45-1 
59  55-9 

+1.18 

0.70 

+0.20 

59  35-3 
59  52.0 
59  56.9 

+0.94 
+0.45 

-KD.03 

12  531 

13  502 

14  50.8 

2.29 
2.46 
2.58 

16.I 
17.I 
18. 1 

lO 

II 

12 

16  21.4 
16  18.4 
16  13.3 

16  20.2 
16  16.1 
16  10.2 

59  55'^ 
59  44-3 
59  25.6 

-0.25 
0.62 
0.91 

59  508 
59  35-8 
59  14-1 

"0.45 
0.78 

I.OO 

15  53-5 

16  55-7 

17  55-3 

2.62 

2-55 
2.41 

I9.I 
20.1 
21. 1 

13 
15 

16     6.8 
15  59-3 
15  514 

16     3.1 

15  55-4 
15  47-4 

59     1.6 
58  34-2 
58     5.2 

-1.08 
1.18 
123 

58  48.2 
58  19.9 
57  50.4 

-I.I4 

I.2I 
1.24 

18  51.0 

19  42.6 

20  30.9 

2.23 
2.08 
1.96 

22.1 
23.1 
24.1 

i6 

17 
i8 

15  43-3 
^5  35-2 
15  27.0 

IS  39-3 
15  311 
15  23.0 

57  35.4 
57    5-5 
56  35-6 

-1.25 
1.25 
1.24 

57  20.5 
56  50-5 
56  20.8 

-1.25 
1.25 
1.23 

21  16.9 

22  1.6 
22  46.1 

1.88 
1.85 
1.87 

251 
26.1 
27.1 

19 

20 
21 

15  190 
15  "3 
15     41 

15  15-1 
15     7-6 
15     0.7 

56    6.2 
55  37-8 
55  II-2 

-1.21 
1. 15 
1.05 

55  51.8 
55  24.2 
54  58.9 

-I.18 
I. II 
0.99 

23  314 

6 
0  18.0 

1.91 
1.97 

28.1 

29.1 

0.6 

22 
23 
24 

14  57-6 
14  52-3 
14  48.S 

14  54.8 
14  50.2 
14  47.4 

54  47.5 
54  28.0 
54  14.2 

-0.91 
0.70 
0.43 

54  37.1 
54  20.3 
54    9.9 

-0.81 

0.58 

-0.28 

I     6.1 

1  55-6 

2  46.0 

2.04 
2.09 
2.10 

1.6 
2.6 
3.6 

25 
26 
27 

14  46.7 
14  47.2 
14  502 

14  46.7 
14  48.4 

14  52.7 

54    7-6 
54    9-3 
54  20.3 

-0.1 1 

-1-0.26 

0.67 

54     7.3 
54  13.6 
54  29.6 

+0.07 
0.46 
0.88 

3  36.3 

4  257 

5  137 

2.08 
2.03 
1.96 

4.6 
5-6 
6.6 

28 
29 
30 

14  55-9 

15  4-3 
15  152 

14  59.8 

15  9-5 
15  21.5 

54  413 

55  12.2 

55  52.3 

-fi.o8 
1.49 
1.84 

54  55-5 

55  312 

56  15.4 

+1.29 

1.68 
1.99 

6    0.0 

6  45.0 

7  29.2 

1.90 

1.85 
1.84 

7.6 
8.6 
9.6 

|3' 
1    - 

15  28.3 

15  35-3 

56  40.1 

-I-2.IX 

57    6.1 

+2.20 

8  13-5 

1.86 

10.6 
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.  GREENWICH  MEAN  TIME 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diftfor 

Declination. 

Diff.for 

Honr. 

Right 

Diff.for 

Declination. 

Dilf.for 

Ascension. 

I  Minute. 

X  Minute 

Ascension. 

X  Minute. 

X  Minute 

• 

] 

FRIDAl 

f  I. 

SUNDAY  3. 

b    m       s 

s 

0          r           » 

m 

h    xn       ■ 

s 

9       t        0 

* 

0 

8  31  40.12 

a.93a9 

N.I7    46    42.0 

XO.O53 

0 

10     7  39.98 

1.9836 

N.  8  15  29.3 

13.466 

I 

8  33  42.04 

S.Q3XZ 

17    36    36.2 

ZO.I4Z 

I 

10     9  39.00 

1.9838 

8     I  59.8 

13.518 

2 

8  35  43.85 

2.0392 

17     26     25.1 

XO.228 

2 

10   II   38.04 

X.984X 

7  48  27.2 

13.569 

3 

8  37  45.55 

2.0273 

17  16     8.8 

10.3x4 

3 

10   13  37.09 

1.9843 

7  34  51.5 

13.619 

4 

8  39  47.13 

«.<»54 

17     5  47.4 

XO.399 

4 

10   15  36.16 

1.9847 

7  21  12.9 

13.668 

5 

8  41  48.60 

2.0237 

16  55  20.9 

XO.484 

5 

10   17  35.25 

1.9850 

7     7  31.3 

13.717 

6 

8  43  49.97 

2. 0219 

16  44  49.3 

10.569 

6 

10   19  34.36 

1.9855 

6  53  46.8 

13.765 

7 

8  45  51.23 

2.0202 

16  34  12.6 

10.653 

7 

10  21   33.51 

X.986X 

6  39  59.5 

X3.8n 

8 

8  47  52.39 

2.0x84 

16  23  30.9 

XO.736 

8 

10   23   32.69 

1.9867 

.6  26    9.4 

13.857 

9 

8  49  53.44 

2.0167 

16  12  44.3 

ZO.818 

9 

10   25   31.91 

1.9873 

6  12  16.6 

13.902 

lO 

8  51  54.39 

2.0150 

16     I  52.8 

XO.899 

10 

10   27   31.17 

1.9880 

5  58  21.2 

13.946 

II 

8  53  55.24 

2.0134 

15  50  56.4 

XO.980 

II 

10  29  30.47 

1.9S87 

5  44  23.1 

13.989 

12 

8  55  56.00 

2.OZI8 

15  39  55.2 

XI.060 

12 

10   31    29.82 

1.9896 

5  30  22.5 

14.031 

13 

8  57  56.66 

2.0x02 

15  28  49.2 

IX.X40 

13 

10   33    29.22 

1.9905 

5  16  19.4 

14.07a 

H 

8  59  57.23 

2.0087 

15  17  38.4 

ZX.2Z9 

M 

10   35    28.68 

1.9915 

5     2  13.9 

14.X12 

^5 

9     I  57.71 

2.0072 

15     6  2^.9 

XI.297 

'5 

10  37  28.20 

1.9925 

4  48     6.0 

14.151 

i6 

9    3  58.10 

2.0058 

14  55     2.8 

XX.374 

16 

10   39    27.78 

1.9936 

4  33  55.8 

14.189  i 

17 

9     5  58.41 

2.0044 

14  43  38.0 

xi.45a 

17 

10   41    27.43 

1.9947 

4  19  43-3 

X4.226 

i8 

9    7  58.63 

2.0030 

14  32     8.6 

11.528 

18 

10   43    27.15 

1.9959 

4     5  28.7 

14.262 

19 

9    958.77 

2.0017 

14  20  34.7 

11.603 

19 

10   45    26.94 

1.997s 

3  51  11.9 

X4.a97 

20 

9  XI  58.84 

2.0005 

14     8  56.2 

X1.678 

20 

10   47   26.81 

1.9986 

3  36  53.0 

14.331 

21 

9  13  58.83 

x.999a 

13  57  13.3 

xi.75a 

21 

10   49    26.77 

2.0000 

3  22  32.2 

X4.363   ! 

22 

9  15  58.74 

1.9980 

13  45  26.0 

11.825 

22 

10   51    26.81 

2.0014 

38     9.4 

14.396 

23 

9  17  58.59 
S/ 

X.9969 

^TURD 

N.13  33  34.3 
^Y  2. 

ZX.898 

23 

10  53  26.94 

2.0030 

[ONDA 

N.  2  53  44.7 
Y  4. 

14.427 

0 

9  19  58.37 

X.9958 

N.13  21  38.2 

IX.970 

0 

10  55  27.17 

2.0046 

N.  2  39  18.2 

14.456  ' 

I 

9  21  58.08 

X.9947 

13     9  37.9 

Z2.04X 

I 

lo  57  27.49 

2.0063 

2  24  50.0 

14.485 

2 

9  23  57.73 

1.9937 

12  57  33.3 

X2.II2 

2 

10  59  27.92 

2.0080 

2  10  20.0 

14. 5" 

3 

9  25  57.32 

i.99a7 

12  45  24.5 

12.182 

3 

II     I  28.45 

2.0098 

I  55  48.5 

14.538 

4 

9  27  56.85 

X.9917 

12  33  11.5 

X2.25I 

4 

II     3  29.10 

2.0117 

I  41  15.4 

14.564 

5 

9  29  56.33 

X.9908 

12  20  54.4 

X2.319 

5 

II     5  29.86 

2.0136 

I  26  40.8 

14.589 

6 

9  31  55.75 

1.9900 

12     8  33.2 

Xa.387 

6 

II     7  30.73 

2.0156 

I  12     4.7 

14.612 

7 

9  33  55.13 

X.9892 

II  56     8.0 

".453 

7 

II     9  31.73 

2.0177 

0  57  27.3 

14.634 

8 

9  35  54.46 

X.9885 

II  43  38.8 

.  12.519 

8 

II  XI  32.86 

2.0199 

0  42  48.6 

14.655 

9 

9  37  53.75 

X.9878 

II  31     5.7 

X2.584 

9 

II  13  34.12 

2.0222 

0  28     8.7 

14.674 

lO 

9  39  53.00 

X.9872 

II   18  28.7 

X2.648 

10 

II   15  35- 52 

2.0244 

N.  0  13  27.7 

14.693 

IX 

9  41  52.21 

1.9865 

"     5  47.9 

Z2.712 

II 

II  17  37.05 

2.0268 

S.  0     I   14.5 

14.711 

12 

9  43  51.38 

X.9860 

10  53     3.3 

ia.775 

12 

n   19  38.73 

2.029a 

0  15  57-6 

14.727 

13 

9  45  50.53 

X.9855 

10  40  14.9 

ia.837 

13 

II  21  40.56 

2.0317 

0  30  41.7 

14.742 

H 

9  47  49.64 

1.9850 

10  27  22.8 

12.898 

14 

II  23  42.53 

2.0342 

0  45  26.6 

14.755 

15 

9  49  48.73 

X.9847 

10  14  27.1 

X2.958 

15 

II  25  44.67 

2.0369 

I     0  12.3 

14.767 

i6 

9  51  47.80 

1.9843 

10     I  27.8 

Z3.018 

i6 

II  27  46.96 

2.0396 

I  14  58.7 

14.779  1 

17 

9  53  46.85 

1.9841 

9  48  24.9 

X3.o;7 

17 

II  29  49.42 

2.0423 

I  29  45.8 

14.789  1 

i8 

9  55  45.89 

X.9839 

9  35  18.5 

13.135 

18 

II  31  52.04 

2.045a 

I  44  33.4 

14.797  1 

19 

9  57  44.92 

X.9837 

9  22     8.7 

X3.192 

19 

II  33  54.84 

2.0482 

I  59  21.5 

14.805  ! 

20 

9  59  43.94 

X.9836 

9     8  55.4 

13.«49 

20 

II  35  57.82 

2.051I 

2    14    lO.O 

X4.8ia  1 

21 

xo     I  42.95 

X.9835 

8  55  38.8 

13.304 

21 

II  38     0.97 

2.0541 

2    28    58.9 

14.8x7  1 

22 

10    3  41.96 

X.9835 

8  42  18.9 

13.359 

22 

II  40     4.31 

2.0572 

2  43  48.0 

14.820 

«3 

10     5  40.97 

X.9833 

8  28  55.7 

13.413 

23 

II  42     7.84 

2,0605 

2    58   37.3 

14.822  ' 

24 

xo    7  39.98 

1.9836 

N.  8  15  29.3 

13.465 

24 

II  44  11.57 

2.0637 

S.  3  13  26.6 

14.822  j 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Right 

DifLfor 

DedinatioiL 

DUtfor 

Hour. 

Right 

Diftfor 

Declination. 

Dlff.for 

z  Minute. 

I  Minute. 

Ascension. 

1  Minute. 

1  Minute. 

T 

UESD^ 

^Y5. 

' 

THURSDAY  7. 

m       ■ 

s 

0           *           • 

• 

h    m       ■ 

8 

0         »         m 

m 

o 

IZ 

44  "..57 

3.0637 

S.  3  13  26.6 

Z4.833 

0 

13  a8  14.97 

3.3946 

S.I4    38       9.0 

r3.a9a 

I 

IX 

46  15.49 

a. 0670 

3  28  16.0 

X4.833 

I 

13  30  32.83 

3.3007 

14    51    12.2 

13.014 

a 

ZI 

48  19.61 

a.  0704 

3  43     5.3 

X4.831 

2 

13  32  51.05 

a.  3068 

15      4    10.7 

13.935 

3 

II 

50  23.94 

a. 0738 

3  57  54.5 

Z4.8J8 

3 

13  35     9.64 

3.3139 

15    17      4.4 

13.854 

4 

II 

52  28.47 

a- 0773 

4  12  43.5 

14.«*3 

4 

13  37  28.60 

3.3191 

15    29    53.2 

13.773 

5 

II 

54  33.22 

a.  0610 

4  27  32.1 

X4.807 

5 

13  39  47.93 

a- 335a 

15   42    37.0 

13.687 

6 

II 

56  38.19 

a. 0847 

4  42  20.4 

Z4.80X 

6 

13  42     7.63 

a.  3314 

15  55  15.7 

13.601 

7 

II 

58  43.38 

a.o884 

4  57     8.2 

14.79a 

7 

13  44  27.70 

a.337fi 

16     7  49.1 

13.5x2 

8 

12 

0  48.80 

a.09aa 

5  "  55.4 

14.783 

8 

13  46  48.14 

a- 3438 

16  20  17.2 

12.423 

9 

12 

2  54.45 

a. 0961 

5  26  42.0 

14.770 

9 

13  49     8.96 

a.35oa 

16  32  39.9 

13.33a 

10 

12 

5    0.33 

a.  1000 

5  41  27.8 

14.757 

10 

13  51  30.16 

3.3564 

16  44  57.0 

13.338 

II 

12 

7     6.45 

a.  1040 

5  56  12.8 

14.74a 

IZ 

13  53  51.73 

3.3637 

16  57    8.5 

13. 143 

12 

12 

9  12.81 

a.xo8z 

6  10  56.9 

U'TV 

12 

13  56  13.68 

a. 3690 

17     9  14,1 

13.045 

13 

12 

II  19.42 

a.  lias 

6  25  40.0 

14.710 

13 

13  58  36.01 

a. 3753 

17  21  13.9 

11.947 

14 

12 

13  26.28 

a.xx65 

6  40  22.1 

14.693 

14 

14    0  58.72 

a. 3817 

17  33     7.7 

XI.  847 

15 

12 

15  33.40 

a.iao7 

6  55     30 

14.671 

15 

14     3  21.81 

3.3880 

17  44  55.5 

11.744 

i6 

12 

17  40.77 

a.z35x 

7     9  42.6 

14.648 

16 

14     5  45.28 

a. 3943 

17  56  37.0 

11.640 

I? 

12 

19  48.41 

a.xa95 

7  24  20.8 

I4.fc5 

17' 

14     8     9.13 

3.4007 

18     8  12.3 

11.534 

i8 

12 

21  56.31 

a.x339 

7  38  57.6 

Z4.601 

18 

14  10  33.36 

3.4069 

18  19  41. 1 

11.425 

19 

12 

24    4.48 

a.  1385 

7  53  32.9 
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5.077 

z8 

5  30     1.09 

8.1893 

25  36     4.0 

0.776 

19 

3  47     5.0Z 

8.1704 

23  56  52.3 

4.960 

19 

5  32  12.41 

8.188a 

25  35  13.6 

0.900 

20 

3  49  15.28 

8.x7ao 

24     z  46.4 

4.843 

20 

5  34  23.68 

8.187a 

25  34  z6.o 

1.088 

2Z 

3  51  25.65 

8.X736 

24    6  33.4 

4.795 

2Z 

5  36  34.88 

a.  186a 

25  33  ".0 

1.144 

22 

3  53  36. ZZ 

a.x73i 

24  IZ  Z3.4 

4.607 

22 

5  38  46.02 

8.1851 

25  31  58.7 

1.866 

23 

3  55  46.66 

8.1766 

24  15  46.2 

4.487 

23 

5  40  57.09 

8.1839 

25  30  39.1 

1.587 

3  57  57.30 

8.1780 

N.24  20  ZZ.8 

4.367 

24 

5  43     8.09 

8.1837 

N.25  29    Z2.2 

1.309 
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Hour. 

Right 

Diff-for 

Declination. 

Diftfor 

Hour. 

Right 

DilLfor 

DodinatioxL 

DIAfor 

Aicension. 

X  Minute. 

X  Minute. 

Ascensioo. 

I  Minute. 

X  Minute. 

11 

[ONDA 

y»5. 

WEDNESDAY  27. 

h    m       • 

■ 

•                  m 

0 

h    m       • 

■ 

•       *       # 

• 

O 

5  43     8.09 

S.Z847 

N.25    29    12.2 

1.509 

0 

7  25  42.01 

3.0797 

N.22      3   25.2 

6.905 

I 

5  45  19.01 

a.z8i4 

25    27    38.0 

x.(530 

I 

7  27  46.71 

a. 0770 

31    56   28.0 

7.004 

2 

5  47  29.86 

.3.Z80Z 

25    25    56.6 

1.750 

2 

7  29  51.25 

3.0743 

21   49   24.7 

7.105 

3 

5  49  40.62 

a. 1787 

25    24      8.0 

X.87X 

3 

7  31  55.63 

3.07x7 

21   42    15.4 

7.804 

4 

5  51  51.30 

a. 177a 

25    22    12. 1 

1.992 

4 

7  33  59.85 

a.  0690 

21  35     0.2 

7.305 

5 

5  54     1.89 

a.  1757 

25    20      9.0 

3.XX3 

5 

7  36    3.91 

3.0664 

21    27   39.1 

7.408 

6 

5  56  12.39 

a. 1743 

25    17    58.7 

a.  331 

6 

7  38     7.82 

3.0(^ 

21    20    12.0 

7.500 

7 

5  58  22.80 

2.1797 

25   15  41-3 

3.350 

7 

7  40  11.57 

S.0613 

21    12   39.1 

7.597 

8 

6     0  33.11 

a. 17x1 

25    13    16.7 

a.470 

8 

7  42  15.16 

t.Q585 

2X     5    0.3 

7.695 

9 

6     2  43.33 

a.x694 

25    10   44.9 

3.588 

9 

7  44  18.59 

3.0558 

20  57  15.7 

7.791 

lO 

6     4  53.44 

a.ifi77 

25     8     6.1 

a.  707 

10 

7  46  21.86 

8.0533 

20  49  25.4 

7.887 

II 

6     7     3.45 

a.x66o 

25     5  20.1 

a.  835 

II 

7  48  24.98 

a.  0507 

20  41  29.3 

7.98a 

12 

6     9  13.36 

a.x64a 

25     2  27.1 

8.94a 

12 

7  50  27.94 

a.048x 

20  33  27.6 

8.076 

13 

6  II  23.16 

a.x623 

24  59  27.0 

3.06X 

13 

7  52  30.75 

8.0455 

20  25  20.2 

S.X7t 

H 

6  13  32.84 

a. 1604 

24  56  19.8 

3.178 

14 

7  54  33.40 

3.0429 

20  17     7.1 

8.36s 

15 

6  15  42.41 

8.1585 

24  53     5.6 

3.894 

15 

7  56  35.90 

2.0404 

20     8  48.4 

8.357 

i6 

6  17  51.86 

a. 1566 

24  49  44.5 

3.410 

16 

7  58  38.25 

3.0378 

20     0  24.2 

8.449 

17 

6  20     1.20 

a. 1547 

24  46  16.4 

3.587 

17 

8     0  40.44 

3.0358 

19  51  54.5 

8.54X 

i8 

6  22  10.42 

a.zsa6 

24  42  41.3 

3.643 

18 

8     2  42.48 

3.0337 

19  43  19.3 

6.633 

19 

6  24  19.51 

a.  1504 

24  38  59.3 

3.757 

19 

8     4  44.37 

a.  030a 

19  34  38.7 

8.722 

20 

6  26  28.47 

a.  1483 

24  35  10.4 

3.878 

20 

8     6  46.11 

3.0378 

19  25  52.6 

8.813 

21 

6  28  37.31 

a. 1463 

24  31  14.6 

3.987 

21 

8     8  47.71 

8.0254 

19  17     1.1 

8.902 

22 

6  30  46.02 

a.1441 

24  27  II. 9 

4.X03 

22 

8  10  49.16 

3.0329 

19     8     4.3 

8.99X 

23 

6  32  54.60 

Tl 

a.  14x8 
UESDA 

N.24  23     2.4 
Y  26. 

4.3x5 

23 

8  12  50.46 
TH 

a.02Q4 

URSD/ 

N.18  59    2.a 
LY  28. 

9.Q79 

O 

6  35     3.04 

a. 1396 

N.24  18  46.1 

4.388 

0 

8  14  51.61 

a.oz8x 

N.18  49  54.8 

9.X67 

I 

6  37  11.35 

a. 1373 

24  14  23.0 

4.441 

X 

8  16  52.63 

t.ox57 

18  40  42.2 

9.854 

2 

6  39  19.52 

a. 1350 

24     9  53.2 

4.553 

2 

8  18  53.50 

3.013s 

18  31  24.3 

9.341 

3 

6  41  27.55 

a. 1387 

24     5  16.6 

4.666 

3 

8  20  54.23 

3.0ZXX 

18  22     1.3 

9.436 

4 

6  43  35.45 

2.1304 

24     0  33.3 

4.777 

4 

8  22  54.83 

18  12  33.2 

9.518 

5 

6  45  43.20 

a.xaSo 

23  55  43.4 

4.887 

5 

8  24  55.29 

•.0066 

18     2  59.9 

9.597 

6 

6  47  50.81 

3.1256 

23  50  46.8 

4.998 

6 

8  26  55.62 

3.0043 

17  53  21.6 

9.6S0 

7 

6  49  58.27 

3.1333 

23  45  43.6 

5.108 

7 

8  28  55.81 

3.002X 

17  43  38.3 

9.764 

8 

6  52     5.59 

a. 1207 

23  40  33.8 

5.8x7 

8 

8  30  55.87 

Z.9999 

17  33  49.9 

9.847 

9 

6  54  12.76 

a.xi83 

23  35  17.5 

5.337 

9 

8  32  55.80 

X.9978 

17  23  56.6 

9.929  ; 

lO 

6  56  19.79 

3.1x58 

23  29  54.6 

5.436 

10 

8  34  55.61 

X.9957 

17  13  58.4 

Z0.01Z 

II 

6  58  26.66 

2.113a 

23  24  25.2 

5.543 

II 

8  36  55.29 

X.9936 

17     3  55.3 

10.092 

12 

7     0  33.38 

3.ZX07 

23  18  49.4 

5.65X 

12 

8  38  54.84 

X.99X5 

16  53  47.4 

10.178 

13 

7     2  39-95 

2.X082 

23  13     7.1 

5.758 

13 

8  40  54.27 

X.9895 

16  43  34.7 

X0.353 

14 

7     4  46.37 

3.1057 

23     7  18.4 

5.865 

14 

8  42  53.58 

1.9876 

16  33   17.2 

X0.331 

15 

7     6  52.64 

3.X033 

23     I  23.3 

5.973 

15 

8  44  52.78 

X.9357 

16  22  55.0 

X0.4XO 

i6 

7     8  58.75 

3.1005 

22  55  21.8 

6.077 

16 

8  46  51.86 

X.9838 

x6  12  28.0 

X0.488 

17 

7  11     4.70 

3.0979 

22  49  14.0 

6.X82 

17 

8  48  50.83 

1.98x9 

x6     I  56.4 

XO.565 

i8 

7  13  10.50 

a.0953 

22  42  59.9 

6.287 

18 

8  50  49.69 

x«98oz 

15  51  20.2 

XO.642 

19 

7  15  16.14 

8.0928 

22  36  39.6 

6.390 

19 

8  52  48.44 

X.9783 

15  40  39.4 

10.717 

20 

7  17  21.63 

2.ogo2 

22  30  13. 1 

6.494 

20 

8  54  47.08 

X.9765 

15  29  54.1 

X0.793 

2Z 

7  19  26.96 

3.0875 

22  23  40.3 

6.597 

21 

8  56  45.62 

X.9748 

15  19     4.2 

10.869 

22 

7  21  32.13 

3.0849 

22  17     1.4 

6.700 

22 

8  58  44.06 

1.973a 

15     8     9.8 

X0.943 

23 

7  23  37.15 

2.0823 

22  10  16.3 

6.802 

23 

9     0  42.40 

I. 9716 

14  57  ii-o 

ZX.016 

24 

7  25  42.01 

a.0797 

N.2a    3  25.2 

6.903 

24 

9     2  40.65 

X.9700  ! 

N.14  46     7.9 

ZI.088 
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MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

^onr. 

RlCfht 
Ascension. 

DifCfor 
I  Minute. 

DiflLfor 
X  Minate. 

Hour. 

Right 
Ascension. 

Ditfor 
1  Minute. 

Declinatioa 

DiflLfor 

z  Minate. 

FRIDAY  29. 

SUNDAY,  MAY  x,  1898, 

h     m       8 

s 

e               • 

»» 

h    m       s             s                 •       »       •      .        - 

O 

I 

9     2  40.65 
9     4  38.80 

1.9700 
1.9684 

N.I4  46     7.9 
14  35    0.4 

XX.0B8 
ix.x6a 

0     XO  36  24.47       1.9583   N.  4  42  19. x  1    13.798 

2 

9     6  36.86 

x.9«9 

X4  23  48.5 

11. 333 

3 

9     8  34.83 

1.9653 

X4  X2  32.4 

XX.S04 

4 

9  10  32.72 

1.9643 

X4      X    X2.0 

11.375 

5 

9  «  30.53 

x.96a8 

13  49  47.4 

11.445 

1     6 

9  14  28.26 

X.9615 

X3  38  x8.6 

11.5x4 

7 

9  16  25.91 

1.960a 

13  26  45.7 

XX. 58a 

8 

9  18  23.48 

1.9589 

13  15    8.7 

IX.65X 

9 

9  20  20.98 

X.9578 

13    3  27.6 

IX.7X8 

lO 

9  22  18.42 

1.9567 

X2  5X  42.5 

11.784 

1  11 

9  24  15.79 

1.9557 

12  39  53.5 

11.850 

1    12 

9  26  13.10 

Z.9547 

X2   28      0.5 

11.916 

^3 

9  28  10.35 

X.9537 

X2  x6     3.6 

IX.980 

1  ^4 

9  30     7.55 

i.95aB 

X2      4      2.9 

xa.044 

1  15 

9  32     4.69 

X.9S90 

"    51    58.3 

IS.  108 

i6 

9  34     1.79 

1.951S 

XI  39  49.9 

ia.i7x 

1  '7 
'  i8 

9  35  58.84 
9  37  55-85 

1.9505 
1.9498 

II    27   37.8 
XI    15    22.0 

18.333 
18.393 

PHASES  OF  THE  MOON. 

19 

1   20 

9  39  52.82 
9  41  49.76 

Z.9493 
X.9487 

II      3      2.6 
10   50  39.5 

13.354 

18.4x4 

21 

9  43  46.66 

x.948a 

10   38    X2.9 

13.473 

d     h     m 

22 

9  45  43.54 

1.9477 

XO  25  42.7 

X3.53a 

0     Full  Moon     ....     April   6    9  X9.6 

23 

9  47  40.39 

X.9473 

N.io  13    9.x 

13.589 

C     Last  Quarter x^    2  28.4. 

SA 

TURDAY  3a 

%     New  Moon 

•       •       .       .       •      20    IK 

5   20.7 

D     First  Ouarter    •     •    •    •     .    28  ij.    ^.t 

O 

X 

9  49  37.22 
9  51  34.03 

X.9470 
1.9467 

N.xo    0  32.0 
9  47  51.5 

13.647 
13.703 

^F              ^    ••  •^  ^      j^   >  ■  ■  ■•  wv^^            V            V            V            V            V           ••**       ^^P            ^w     m 

~~* 

2 

9  53  30.83 

*  1.9466 

9  35    7.6 

X3.759 

d      h 

3 

9  55  27.62 

1.9464 

9  22  20.4 

13.8x4 

(C     Perigee    ••.•••     April   9  10.2 

4 
5 

9  57  24.40 
9  59  21.17 

X.9468 
x.946a 

9    9  29.9 
8  56  36.x 

X8.869 
13.933 

(C 

Apogee    •     •••••••2 

5    7.4 

6 

10     I  17.95 

x.94^ 

8  43  39.2 

13.975 

7 
8 

10    3  14.73 
xo    5  11. 52 

x.9464 

8  30  39.1 
8  17  35.9 

13. 037 

1.9466 

13.078 

9 

10    7    8.32 

1.9468 

8    4  29.7 

13.139 

lO 

10    9    5.14 

1.947a 

7  51  20.4 

13.Z80 

XI 

xo  zi     1.98 

X.9475 

7  38    8.x 

13.338 

1  '^ 

xo    12   58.84 

1.9479 

7  24  53.0 

13. 377 

13 

10   14   55.73 

1.9484 

7  "  34.9 

13.335 

14 

XO  16  52.65 

1.9489 

6  58  14.0 

X3.373 

15 

10  x8  49.60 

X.9496 

6  44  50.3 

13.4x8 

i6 

10  20  46.60 

X.9503 

6  31  23.8 

XS.4ft 

17 

xo  22  43.64 

x.gsxo 

6  17  54.7 

13.507 

i8 

xo  24  40.72 

1.95x8 

6    4  22.9 

13.553 

19 

xo  26  37.86 

i.95a8 

5  50  48.5 

IS.  595 

20 

xo  28  35.06 

x.9537 

5  37  ".5 

13-637 

21 

xo  30  32.31 

*  X.9547 

5  23  32.0 

13.678 

22 

xo  32  29.63 

X.9558 

5    9  50.1 

13.7x8 

23 

xo  34  27.01 

1.9570 

^,   456     5.8 

13.758 

,24 

10  36  24.47 

1.958a 

N.  4  42  19. 1 

13.798 
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LUNAR  DISTANCES. 

^1 

P.  L. 

P.  L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

III»^ 

of 

Vlh. 

of 

IXb. 

of 

5* 

of  Object 

Diflf. 

Diff. 

Diff. 

Diff. 

9         t         m 

•          1          n 

•          r         m 

•      >      «f 

I 

Sun 

W. 

114     2     3 

3284 

"5  26  33 

3270 

116     51      19 

3258 

118  16  20 

3243 

a  Arietis 

W. 

89  46  39 

29x6 

91  18  37 

2905 

92     50     50 

2892 

94  23  19 

2879 

Aldebaxan 

w. 

57  30  20 

3975 

59     I     4 

2961 

60  32     6 

2946 

62     3  27 

9931 

Jupiter 

E. 

58  47  14 

2892 

57  14  45 

2882 

55  42     3 

2870 

54     9     6 

a8s9 

Spica 

E. 

76  34  48 

2906 

75     a  37 

2894 

73  30  II 

288X 

71  57  28 

■869 

2 

Aldebaran 

W. 

69  45     I 

2854 

71  18  19 

2838 

72  51  58 

2822 

74  25  57 

aSo6 

Pollux 

W. 

27  47  16 

2919 

29  19  II 

2892 

30  51  40 

2866 

32  24  42 

a843 

Jupiter 

E. 

46  20  43 

2801 

44  46  17 

2791 

43  II  37 

2779 

41  36  42 

2769 

Spica 

E. 

64     9  39 

3800 

62  35  II 

2785 

61     0  24 

2771 

59  25  18 

2756 

Antares 

E. 

109  52     0 

«794 

108  17  24 

4779 

106  42  28 

2763 

105    7  la 

2749 

3 

Aldebaran 

W. 

82  21     6 

2725 

83  57  12 

27x0 

85  33  39 

^ 

87  10  587 

.678 

Pollux 

W. 

40  17     6 

2737 

41  52  57 

2717 

43  29  14 

2698 

45     5  57 

0678 

Spica 

E. 

51  24  54 

2681 

49  47  49 

2666 

48  10  23 

2650 

46  32  36 

2635. 

Antares 

E. 

97     5  53 

2672 

95  28  35 

2656 

93  50  56 

2640 

92  12  56 

2624 

Saturn 

E. 

loi  14  58 

2683 

99  37  55 

2666 

98     0  30 

2650 

96   22   43 

2^ 

4 

Aldebaran 

W. 

95  19  50 

2599 

96  58  46 

2584 

98  38     3 

«569 

100    17   40 

2554 

Pollux 

W. 

53  15  49 

2588 

54  55     I 

2571 

56  34  36 

2SS3 

58  14  35 

2537 

Spica 

E. 

38  18  35 

2561 

36  38  46 

2546 

34  58  37 

2532 

33  18     8 

2519  ' 

Antares 

E. 

83  57  31 

2545 

82  17  21 

2530 

80  36  50 

2515 

78  55  57 

2499 

Saturn 

E. 

88     8  25 

2555 

86  28  28 

2540 

84  48  10 

2525 

83     7  31 

2509 

5 

Pollux 

W. 

66  40  10 

2458 

68  22  23 

2443 

70    4  57 

2429 

71  47  51 

S414 

Regulus 

W. 

29  37  48 

2453 

31  20     7 

2437 

33     2  49 

242X 

•34  45  54 

2405 

Antares 

E. 

70  26  12 

2425 

68  43  13 

24H 

66  59  54 

2397 

65  16  15 

2384 

Saturn 

E. 

74  38  59 

2436 

72  56  16 

2422 

71  13  13 

2408 

69  29  50 

2396 

6 

Pollux 

W. 

80  27  16 

2350 

82  12     3 

2337 

83  57     8 

•326 

85  42  29 

2315 

Regulus 

W. 

43  26  40 

2335 

45  II  48 

2323 

46  57  14 

33x1 

48  42  57 

2300 

Antares 

E. 

56  33  20 

2321 

54  47  51 

2310 

53     2    6 

2299 

51  16     5 

228S 

Saturn 

E. 

60  48  26 

2336 

59     3  19 

2325 

57  17  56 

2315 

55  32  19 

2305 

a  Aquilae 

E. 

108  44  32 

2951 

107  13  18 

2928 

105  41  35 

2906 

104    9  24 

2886 

7 

Pollux 

W. 

94  32  55 

2270 

96  19  39 

2262 

98    6  35 

2255 

99  53  41 

21248 

Regulus 

W. 

57  35  25 

2251 

59  22  36 

2243 

61  10    0 

2235 

62  57  36 

2228 

Antares 

E. 

42  22  19 

2243 

40  34  55 

2235 

38  47  19 

2227 

36  59  32 

2220 

Saturn 

E. 

46  40  58 

2267 

44  54  10 

2261 

43     7  13 

2256 

41  20    9 

225a 

a  Aquilae 

E. 

96  22  41 

2808 

94  48  24 

2798 

93  13  53 

2788 

91  39  10 

2780 

8 

Regulus 

W. 

71  57  59 

2200 

73  46  27 

2195 

75  35     2 

2192 

77  23  42 

2x89 

Jupiter 

W. 

37     6  58 

2226 

38  54  47 

22 16 

40  42  50 

2208 

42  31     5 

220s 

a  Aquilae 

E. 

83  43  34 

2762 

82     8  16 

2763 

80  33     0 

2766 

78  57  47 

2770 

Fomalhaut 

E. 

108  41   17 

2640 

107     3  16 

2627 

105  24  58 

26x6 

103  46  25 

2607 

9 

Regulus 

W. 

86  27  55 

2z8x 

88  16  51 

2180 

90     5  48 

2z8x 

91  54  44 

2i8s 

Jupiter 

W. 

51  34  28 

2z8o 

53  23  26 

2x78 

55  12  27 

2x76 

57     I  30 

2176 

Spica 

W. 

32  26     3 

2x92 

34  14  42 

2x90 

36     3  24 

2x90 

37  52     7 

2x89 

a  Aquilae 

E. 

71     3  51 

2818 

69  29  46 

2833 

67  56     I 

2851 

66  22  39 

2870 

Fomalhaut 

E. 

95  31     4 

2579 

93  51  40 

2577 

92    12    14 

2577 

90  32  47 

2577 

Mars 

E. 

no    0  31 

2432 

108  17  42 

2431 

106    34    52 

•432 

X04  5«     3 

243a 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

5j 

P.L. 

- 

P.L. 

P.L. 

P.L. 

O^ 

Nam«  and  DirecUon 

Midnight 

of 

XVh. 

of 

xviiiJ*. 

of 

XXIb. 

of 

1^ 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

•     »     » 

•         1         m 

•    t    0 

•      »      » 

X 

Sun 

W. 

xig  41  38 

3230 

121      7    12 

32x6 

122   33      Z 

3302 

123  59    9 

S187 

a  Arietis 

W. 

95  56     5 

8866 

97  29     8 

2852 

99     2  28 

3838 

100  36     6 

•834 

Aldebaran 

W. 

63  35     7 

3916 

65     7     6 

3900 

66  39  25 

3885 

68  12     3 

8869 

Jupiter 

E. 

5a  35  55 

3848 

51     2  29 

2837 

49  28  49 

3835 

47  54  53 

28x4 

Spica 

E. 

70  24  29 

a855 

68  51   13 

2842 

67  17  40 

a838 

65  43  49 

2814 

2 

Aldebaran 

W. 

76    0  17 

2791 

77  34  57 

2774 

79     9  59 

2758 

80  45  22 

8742 

Pollux 

W. 

33  58  14 

aSai 

35  32  15 

2798 

37     6  45 

2778 

38  41  42 

2757 

JUPITBR 

E. 

40     I  33 

«758 

38  26  10 

2747 

36  50  33 

2738 

35  14  43 

2789 

Spica 

E. 

57  49  53 

a74X 

56  14    8 

2727 

54  38     4 

27x1 

53     I  39 

8696 

Antares 

E. 

103  31  37 

3734 

loi  55  42 

27x8 

100  19  26 

2703 

98  42  50 

8687 

3 

Aldebaran 

W. 

88  47  37 

366a 

90  25     8 

2646 

92     3     I 

2630 

93  41  15 

8613 

Pollux 

W. 

46  43     6 

a66o 

48    20   40 

2642 

49  58  38 

2634 

51  37     I 

860s 

Spica 

E. 

44  54  29 

.    3620 

43  16     I 

2605 

41  37  13 

2590 

39  58     4 

2575 

Antares 

E. 

90  34  34 

a6o9 

88  55  51 

2593 

87  16  46 

2577 

85  37  19 

8s6x 

Saturn 

E. 

94  44  35 

3618 

93     6     5 

2603 

91  27  13 

2587 

89  48     0 

857X 

4 

Aldebaran 

W. 

loi  57  38 

2540 

103  37  56 

2525 

105  18  34 

2512 

106  59  31 

2498 

Pollux 

W. 

59  54  57 

2520 

61  35  42 

2504 

63  16  49 

2488 

64  58  19 

2473 

Spica 

E. 

31  37  21 

2505 

29  56  15 

2493 

28  14  52 

248Z 

26  33  12 

2470 

Antares 

E. 

77  14  4« 

2484 

75  33     6 

2469 

73  51     9 

2454 

72     8  51 

2439 

Saturn 

E. 

81  26  30 

2494 

79  45     8 

2480 

78     3  26 

2465 

76  21  23 

2450 

5 

Pollux 

W. 

73  31     6 

240Z 

75  14  40 

2387 

76  58  34 

2374 

78  42  46 

8362 

Regulus 

W. 

36   29   22 

2390 

38  13  II 

2375 

39  57  21 

2363 

41  41  51 

2348 

Antares 

E. 

63   32    17 

837X 

61  48    0 

3358 

60    3  25 

2345 

58  18  31 

3333 

Saturn 

E. 

67   46      9 

2383 

66     2     9 

2371 

64  17  52 

2358 

62  33  17 

2347 

6 

Pollux 

W. 

87  28     6 

2306 

89  13  57 

3396 

91     0     3 

0386 

92  46  23 

2278 

Regulus 

W. 

50   28    56 

3389 

52  15  II 

2279 

54     I  42 

3369 

55  48  27 

3360 

Antares 

E. 

49  29  48 

3379 

47  43  17 

2268 

45  56  31 

2359 

44     9  31 

2251 

Saturn 

E. 

53  46  27 

3296 

52     0  22 

2388 

50  14     5 

3381 

48  27  37 

2273 

a  Aquils 

E. 

102  36  47 

3867 

loi     3  46 

285X 

99  30  24 

2835 

97  56  42 

2821 

7 

Pollux 

W. 

loi  40  57 

3343 

103  28  22 

2237 

105  15  55 

8232 

107     3  35 

2227 

Regulus 

W. 

64  45  22 

323Z 

66  33  18 

2314 

68  21  24 

2209 

70     9  38 

8304 

Antares 

E. 

35  "  35 

33x4 

33  23  29 

3308 

31  35  14 

2303 

29  46  51 

8199 

Saturn 

E. 

39  32  59 

3349 

37  45  45 

3347 

35  58  27 

2345 

34  II     7 

2245 

a  Aquilae 

E. 

90     4  16 

2773 

88  29  13 

2769 

86  54     4 

2765 

85  18  50 

2763 

8 

Regulus 

W. 

79  12  26 

2186 

81     I  14 

2184 

82  50     6 

8I83 

84  39     0 

2x83 

Jupiter 

W. 

44  19  30 

3X96 

46     8     4 

2x90 

47  56  46 

3186 

49  45  34 

3x83 

a  Aquilae 

E. 

77  22  40 

2775 

75  47  40 

3784 

74  12  51 

2793 

72  38  14 

3804 

Fomalhaut 

E. 

102     7  40 

2599 

100  28  43 

2592 

98  49  37 

2586 

97  10  23 

2583 

9 

Regulus 

W. 

93  43  39 

3x83 

95  32  32 

3184 

97  21  23 

2187 

99  10  10 

3189 

Jupiter 

W. 

58  50  34 

2176 

60  39  38 

3176 

62  28  42 

2176 

64  17  45 

3178 

Spica 

W. 

39  40  51 

3igo 

41  29  34 

2190 

43  18  17 

2I9I 

45     6  58 

2192 

a  AquilsB 

E. 

64  49  42 

2893 

63  17  14 

2917 

6i  45  17 

2945 

60  13  55 

2976 

Fomalhaot 

E. 

88  53  21 

2579 

87  13  57 

2583 

85  34  37 

2585 

83  55  22 

2591 

_ 

Mars 

E. 

103     9  14 

2433 

loi  26  27 

2435 

99  43  42 

2437 

98     I     0 

3439 

70 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

P.  L. 

P.L. 

P.L. 

P.U 

"S| 

Name  and  Direction 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

1* 

of  Object 

Di«E. 

Diff. 

Dift 

Diff. 

•             t             M 

0         r         M 

e         #        It 

m       9       It 

xo 

Jupiter 

W. 

66     6  45 

S180 

67  55  42 

2182 

69    44    36 

2x86 

71  33  25 

2x88 

Spica 

W. 

46  55  37 

2195 

48   44    12 

2197 

50  32  44 

52  21   II 

2204 

a  Aquilae 

E. 

58  43  12 

30x0 

57  13  12 

3047 

55  43  58 

30S9 

54  15  35 

3135 

Fomalhaut 

E. 

82  16  15 

«597 

80  37  16 

2605 

78  58  28 

2614 

77  19  52 

26M 

Mars 

E. 

96  18  21 

MM 

94  35  47 

2445 

92  53  17 

2450 

91   10  53 

2453 

a  Pegasi 

E. 

103     4  56 

3343 

loi   19  59 

2344 

99  35     4 

2346 

97  50  12 

^8 

IZ 

Jupiter 

W. 

80  36     8 

aazi 

82  24  19 

2216 

84  12  23 

2222 

86     0  18 

8227 

.  Spica 

W. 

61  21  59 

63     9  48 

2232 

64  57  28 

8237 

66  45     0 

8843 

Fomalhant 

E. 

69   lO  48 

a693 

67  33  59 

27H 

65  57  34 

8732 

64  21   36 

8753 

Mars 

E. 

82  40  29 

S480 

80  58  47 

2486 

79  17  14 

2492 

77  35  50 

8499 

a  Pegasi 

E. 

89     7     I 

JI370 

87  22  43 

2376 

85  38  34 

2383 

83  54  35 

8390 

Sun 

E. 

"7  44     5 

8547 

"6     3  57 

2553 

"4  23  57 

2558 

112  44     4 

4564 

12 

Jupiter 

W. 

94  57  33 

3962 

96  44  29 

2269 

98  31   14 

2277 

100  17  48 

»85 

Spica 

W. 

75  40  21 

«77 

77  26  55 

8283 

79  13  19 

229r 

80  59  32 

8298 

Antares 

W. 

29  55  47 

2»7a 

31  42  27 

2280 

33  28  56 

2287 

35  15  14 

8894 

Saturn 

W. 

26  25  51 

a344 

28  10  46 

2342 

29  55  44 

2342 

31  40  43 

8342 

Fomalhaut 

E. 

56  29  37 

2891 

54  57     6 

2925 

53  25  19 

8963 

51  54  20 

3005 

Mars 

E. 

69  II  21 

•537 

67  30  59 

8545 

65  50  49 

2554 

64  10  51 

8563. 

a  Pegasi 

E. 

75  17  26 

8433 

73  34  39 

8443 

71  52     6 

2454 

70     9  48 

8406! 

Sun 

E. 

104  26  55 

8599 

102  47  58 

2606 

ZOI       9    II 

26x4 

99  30  35 

t622 

13 

Spica 

W. 

89  47  52 

8337 

91  32  57 

8345 

93  17  51 

2353 

95     2  33 

«362 

Antares 

W. 

44     4     3 

2333 

45  49  15 

8341 

47  34  15 

2349 

49  19     3 

8357 

Saturn 

W. 

40  24  51 

2361 

42     9  22 

2366 

43  53  46 

2372 

45  38     I 

8378 

Mars 

E. 

55  54     5 

2C09 

54  15  22 

2619 

52  36  53 

2629 

50  58  37 

2640 

a  Pegasi 

E. 

61  42  37 

253a 

60    a    8 

2547 

58  22     0 

2563 

56  42  14 

8580 

Sun 

E. 

91  20  20 

2663 

89  42  51 

2672 

88     5  34 

2681 

86  28  29 

fl689 

14 

Antares 

W. 

58     0     8 

2398 

59  43  45 

2407 

61  27  10 

8415 

63  10  23 

8423 

Saturn 

W. 

54  17     0 

2412 

56     0  18 

8419 

57  43  26 

2426 

59  26  23 

•433 

Mars 

E. 

42  50  56 

a695 

41   14     9 

2707 

39  37  38 

2719 

38     I  24 

8732 

a  Pegasi 

E. 

48  29  43 

2682 

46  52  39 

2707 

45  16     9 

8735 

43  40  15 

8753 

Sun 

E. 

78  26     0 

2735 

76  50     6 

2744 

75  14  25 

2753 

73  38  56 

8763 

15 

Antares 

W. 

71  43  31 

2466 

73  25  32 

2474 

75     7  22 

2482 

76  49     0 

8491 

Saturn 

W. 

67  58  28 

247a 

69  40  20 

2480 

71  22     I 

2488 

73     3  31 

•497 

Sun 

E. 

65  44  38 

2810 

64  10  23 

2820 

62  36  21 

2830 

61     2  32 

8839 

i6 

Antares 

W. 

85   14  12 

«533 

86  54  39 

8542 

88  34  54 

2550 

90  14  58 

8539 

Saturn 

W. 

81  28  10 

8537 

83     8  32 

8545 

84  48  42 

2553 

86  28  41 

•568 

a  AquilaB 

W. 

40  38  20 

4141 

41  47  42 

4045 

42  58  37 

3960 

44  10  56 

3886 

Sun 

£• 

53  16  34 

2889 

51  44     I 

8899 

50  II  41 

2908 

48  39  34 

•920 

17 

Saturn 

W. 

94  45  43 

2604 

96  24  33 

2612 

98     3  II 

262X 

99  41  38 

8629 

a  Aquilas 

W. 

50  29     5 

3619 

51  47  19 

3581 

53     6  14 

3549 

54  25  44 

3519 

Sun 

E. 

41     2  23 

2975 

39  31  39 

2986 

38     I     9 

2998 

36  30  54 

301 1 

i8 

Saturn 

W. 

107  50  55 

2673 

109  28  II 

2682 

III     5  15 

269X 

112  42     7 

«7oi 

a  Aquilae 

W. 

61   10  15 

3417 

62  32  12 

3404 

63  54  24 

3393 

65  16  49 

S383 

Sun 

E. 

29     3  47 

3082 

27  35  16 

3099 

26     7     5 

3118 

24  39  17 

StS8 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

o  o 

P.  L. 

- 

P.  L. 

P.  L. 

P.L. 

Name  and  Direction 

Midnight. 

of 

XVh. 

of 

XVIIIh- 

of 

XXIh- 

of 

S" 

of  Object 

Diff. 

Diff. 

Diff. 

Difl. 

•     »     • 

0             t             H 

•       1       » 

•             t             H 

10 

Jupiter 

W. 

73    22    10 

ax92 

75  10  49 

2x96 

76  59  22 

2200 

78  47  49 

2906 

Spica 

w. 

54     9  33 

55  57  49 

22X2 

57  45  59 

22x6 

59  34     3 

928Z 

aAquilae 

E. 

52  48     8 

3x86 

51    21    42 

3242 

49  56  22 

3304 

48  32  15 

337a 

Fomalhaut 

E. 

75  41  29 

a635 

74     3  22 

2647 

72  25  31 

266X 

70  47  59 

3677 

Mars 

E. 

89  28  34 

2458 

87  46  22 

2463 

86     4  17 

2468 

84  22  19 

2474 

a  Pegasi 

E. 

96     5  23 

235a 

94  20  39 

2355 

92  36     0 

2359 

90  51  27 

2364 

II 

JUPITBR 

W. 

87  48     5 

2834 

89  35  42 

2241 

91  23     9 

2247 

93  10  26 

2254 

Spica 

W. 

68  32  23 

3249 

70  19  37 

2256 

72     6  41 

2262 

73  53  36 

2269 

Fomalhaut 

E. 

62  46     6 

2775 

61   II     6 

280X 

59  36  40 

2828 

58     2  49 

2859 

Maks 

E. 

75  54  36 

2506 

74  13  31 

25x4 

72  32  37 

asM 

70  51  54 

2529 

a  Pegasi 

E. 

82  10  46 

2398 

80  27     8 

2405 

78  43  41 

2415 

77     0  27 

2424 

Sun 

E. 

III     4  20 

2571 

109  24  45 

2577 

107  45  19 

2584 

106     6     2 

S59X 

12 

Jupiter 

W. 

102     4  10 

2293 

103  50  20 

2300 

105  36  19 

2309 

107  22     6 

2317 

Spica 

W. 

82  45  35 

2306 

84  31  26 

23x3 

86  17     6 

2321 

88     2  35 

2329 

Antares 

W. 

37     I  22 

2302 

38  47  19 

2309 

40  33     5 

2317 

42  18  40 

2325 

Saturn 

W. 

33  25  42 

2344 

35  10  38 

2348 

36  55  28 

2351 

38  40  13 

2356 

Fomalhaut 

E. 

50  24  13 

3050 

48  55     2 

3100 

47  26  52 

3153 

45  59  47 

3213 

Mars 

E. 

62  31     5 

2572 

60  51  31 

2581 

59  12  10 

2590 

57  33     I 

2599 

a  Pegasi 

E. 

68  27  47 

2477 

66  46     2 

2490 

65     4  35 

25Q3 

63  23  26 

2517 

Sun 

E. 

97  52  10 

2629 

96  13  55 

2638 

94  35  52 

2646 

92  58     0 

2655 

13 

Spica 

W. 

96  47     3 

2370 

98  31  21 

2378 

100  15  27 

2387 

lOI    59  31 

S396 

Antares 

W. 

51     3  40 

2365 

52  48     5 

2373 

54  32  18 

2382 

56  16  19 

2390 

Saturn 

W. 

47  22     8 

2384 

49     6     5 

2391 

50  49  53 

2398 

52  33  31 

2404 

Mars 

E. 

49  20  36 

2650 

47  42  49 

26fX) 

46     5  16 

2672 

44  27  58 

2684 

a  Pegasi 

E. 

55     2  51 

2598 

53  23  53 

2618 

51  45  22 

2638 

50     7  18 

2659 

Sun 

E. 

84  51  35 

2698 

83  14  53 

2707 

81  38  23 

27x6 

80     2     5 

2726 

14 

Antares 

W. 

64  53  25 

2432 

66  36  14 

2440 

68  18  53 

2449 

70     I  17 

2457 

Saturn 

W. 

61     9  10 

2441 

62  51  46 

2449 

64  34  II 

2457 

66  16  25 

2465 

Mars 

E. 

36  25  27 

2746 

34  49  48 

2760 

33  14  27 

2775 

31  39  26 

2790 

a  Pegasi 

E. 

42     4  59 

2795 

40  30  25 

2831 

38  56  37 

2669 

37  23  38 

2911 

Sun 

E. 

72     3  40 

2772 

70  28  36 

2782 

68  53  44 

2792 

67  19     5 

280X 

15 

Antares 

W. 

78  30  26 

2499 

80  II  40 

2507 

81  52  43 

2517 

83  33  33 

2525 

Saturn 

W. 

74  44  49 

2504 

76  25  56 

2512 

78     6  52 

2520 

79  47  37 

2529 

Sun 

E. 

59  28  55 

2849 

57  55  31 

2859 

56  22  19 

2869 

54  49  20 

2879 

i6 

Antares 

W. 

91  54  50 

2566 

93  34  31 

2575 

95  14     0 

2584 

96  53  17 

2592 

Saturn 

W. 

88     8  28 

2570 

89  48     4 

2578 

91  27  29 

2587 

93     6  42 

2596 

a  Aquilae 

W. 

45  24  30 

3820 

46  39  12 

3760 

47  54  56 

3708 

49  "  35 

3660 

Sun 

E. 

47     7  41 

2931 

45  36     I 

2941 

44     4  34 

2952 

42  33  21 

2964 

17 

Saturn 

W. 

loi   19  53 

2638 

102  57  56 

2646 

104  35  48 

2656 

106  13  27 

2664 

a  Aquilae 

w. 

55  45  47 

3493 

57     6  19 

3471 

58  27  16 

3450 

59  48  36 

3433 

1 

Sun 

E. 

35     0  55 

3024 

33  31  12 

3Q38 

32     I  46 

3052 

30  32  37 

3067 

i8 

Saturn 

W. 

114  18  46 

2709 

115  55  14 

2719 

117  31  29 

2728 

IL9     7  32 

2738 

a  Aquilae 

W. 

66  39  25 

3375 

68     2  10 

3369 

69  25     2 

3364 

70  48     0 

3359 

1 
1 

Sun 

E. 

23  "  53 

3160 

21  44  56 

3x86 

20  18  30 

32x4 

18  52  38 

3247 

72 
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XVIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.I* 

P.L. 

Name  and  Direction 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

of  Object 

Diff. 

Diff. 

Difl. 

Diff. 

•     >     » 

e         *        » 

0         f         m 

'm        t        m 

22 

Sun 

W. 

18  24  14 

3463 

19  45  19 

3453 

21     6  37 

3444 

22   28      4 

34^ 

Pollux 

E. 

61  17    4 

agsa 

59  46  30 

2993 

58  16     8 

300X 

56  45  57 

9010 

Regulus 

E. 

98     6  35 

8951 

96  35  21 

0960 

95     4  18 

2967 

93  33  24 

•975 

23 

Sun 

W. 

29  16     9 

3435 

30  37  46 

3437 

31  59  21 

3439 

33  20  53 

344X 

Pollux 

E. 

49  17  48 

3055 

47  48  43 

3064 

46  19  49 

3073 

44  51     6 

3082 

Regulus 

E. 

86     I  II 

3009 

84  31   10 

30x6 

83     I   17 

3022 

81  31  31 

30l8 

«4 

Sun 

W. 

40     7  52 

3455 

41  29     6 

3457 

42  50  18 

3461 

44  IX  26 

S4ft 

Venus 

W. 

23  19     6 

24  37  38 

3598 

25  56  14 

3597 

27  14  52 

3S94 

Pollux 

E. 

37  30  25 

3130 

36     2  52 

314a 

34  35  33 

3153 

33     8  27 

3164 

Regulus 

E. 

74     4  28 

3054 

72  35  22 

3059 

71     6  22 

3063 

69  37  27 

9066 

25 

Sun 

W. 

50  56  34 

3471 

52  17  30 

3471 

53  38  26 

3472 

54  59  21 

3471 

Venus 

W. 

55  48  30 

3588 

35     7  17 

3587 

36  26     5 

3587 

37  44  54 

3586 

Regulus 

£• 

62  13  55 

308a 

60  45  23 

3083 

59  16  53 

3085 

57  48  25 

3087 

Jupiter 

E. 

95  35  57 

3064 

94     7     3 

3066 

92  38  12 

3067 

91     9  22 

3069 

26 

Sun 

W. 

61  44     5 

3467 

63     5     6 

3464 

64  26  10 

3463 

65  47  16 

3459 

Venus 

W. 

44  19  25 

3575 

45  38  27 

357a 

46  57  32 

3568 

48  16  41 

3564 

Aldebaran 

W. 

30  17  54 

3276 

31  42  34 

3259 

33     7  34 

3242 

34  32  53 

3228 

Regulus 

E. 

50  26  21 

3o»7 

48  57  56 

S087 

47  29  30 

3086 

46     I     3 

3083 

Jupiter 

E. 

83  45  23 

3068 

82  16  34 

3066 

80  47  43 

3065 

79  18  50 

30<b 

Spica 

E. 

104  28  44 

3079 

103     0     9 

3078 

loi  31  32 

3076 

100     2  53 

907s 

27 

Sun 

W. 

72  33  50 

3437 

73  55  25 

3431 

75  17     7 

3424 

76  38  56 

3418 

Venus 

W. 

54  53  40 

3539 

56  13  21 

353* 

57  33  10 

3525 

58  53     6 

3518 

Aldebaran 

W. 

41  43  33 

3164 

43  10  25 

3153 

44  37  31 

3142 

46     4  50 

3131 

Regulus 

E. 

38  38     6 

3070 

37     9  20 

3067 

35  40  30 

3063 

34  II  35 

3060 

Jupiter 

E. 

71   53  39 

3047 

70  24  24 

3042 

68  55     3 

3038 

67  25  37 

303* 

Spica 

E. 

92  38  39 

3054 

91     9  33 

3049 

89  40  21 

3043 

88  II     2 

9Q38 

28 

Sun 

W. 

83  30     7 

3376 

84  52  51 

3366 

86  15  46 

3357 

87  38  52 

S34S 

Venus 

W. 

65  34  59 

3474 

66  55  52 

3463 

68  16  57 

3453 

69  38  14 

3441 

Aldebaran 

W. 

53  24  48 

3074 

54  53  29 

3062 

56  22  25 

3051 

57  51  35 

3039 

Jupiter 

E. 

59  56  38 

3001 

58  26  26 

2993 

56  56     4 

2985 

55  25  33 

2977 

Spica 

E. 

80  42  25 

3001 

79  12  13 

9992 

77  41  50 

2982 

76  II   15 

^»73 

29 

Sun 

W. 

94  37  40 

3^85 

96     2     9 

3272 

97  26  53 

3359 

98  51  53 

S«44 

Venus 

W. 

76  27  59 

3379 

77  50  40 

3365 

79  13  36 

3351 

80  36  49 

3335 

Aldebaran 

W. 

65  21   18 

a974 

66  52     3 

2960 

68  23     6 

2946 

69  54  26 

fl93X 

Pollux 

W. 

23  36     I 

3100 

25     4  II 

3064 

26  33     5 

3Q34 

28     2  36 

3006 

JUPITBR 

E. 

47  50  15 

8938 

46  18  37 

9924 

44  46  48 

2913 

43   14  46 

2904 

Spica 

E. 

68  35     9 

2918 

67     3  13 

2906 

65  31     2 

2894 

63  58  35 

288X 

30 

Sun 

W. 

106     I   15 

3168 

107  28     3 

3152 

108  55  10 

3x34 

no  22  38 

31x8 

Venus 

W. 

87  37  23 

3855 

89     2  27 

3239 

90  27  50 

3221 

91  53  34 

3204 

Aldebaran 

W. 

77  35  47 

2857 

79     9     I 

2841 

80  42  36 

2835 

82   16  32 

380S 

Pollux 

w. 

35  38     4 

2890 

37  10  36 

2868 

38  43  36 

2847 

40  17     3 

2827 

Spica 

E. 

56  12     3 

28x1 

54  37  50 

8796 

53     3   17 

2781 

51  28  24 

2766 

Antares 

E. 

loi  52  34 

a8o3 

100  18  10 

2788 

98  43  26 

2772 

97     8  22 

2756 

Saturn 

E. 

104  56  11 

z8oi 

103  21  44 

2785 

loi  46  57 

^69 

100  II  49 

3754 

xvin. 


APRIL,  1898. 


73 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

of 

Name  and  Direction 

Midnight 

of 

XVh. 

of 

XVIIIh. 

of 

XXIh. 

or 

r 

of  Object 

Piff. 

Diff. 

Diff. 

Diff. 

0             »             W 

0           >           1* 

•       f       ft 

e         »         w 

22 

Sun 

W. 

23  49  37 

3436 

25  II  13 

3433 

26  32   52 

3433 

27  54  31 

3434 

Pollux 

E. 

55  15  57 

30x9 

53  46     8 

3oa8 

52   16  30 

3038 

50  47     4 

3046 

Regulus 

E. 

92     2  40 

2983 

90  32     5 

2989 

89      I   38 

2996 

87  31  20 

3003 

23 

Sun 

W. 

34  42  23 

3444 

36     3  50 

3446 

37  25  14 

3449 

38  46  35 

3453 

Pollux 

E. 

43  22  35 

3091 

41  54  15 

3x01 

40  26     7 

3x10 

38  58  10 

3120 

Regulus 

E. 

80     I  53 

S034 

78  32  22 

3039 

77    2  58 

3044 

75  33  40 

3049 

24 

Sun 

V/. 

45  32  32 

3464 

46  53  36 

3467 

48  14  37 

3469 

49  35  36 

3470 

Venus 

W. 

28  33  33 

3593 

29  52  15 

3591 

31  10  59 

3590 

32  29  44 

3589 

Pollux 

E. 

31  41  35 

3178 

30  14  59 

3192 

28  48  40 

3206 

27  22  38 

3223 

Regulus      , 

E. 

68     8  36 

3070 

66  39  50 

3073 

65  II     8 

3077 

63  42  30 

S079 

25 

Sun 

w. 

56  20  17 

3471 

57  41   13 

3471 

59     2     9 

3471 

60  23     6 

3469 

Venus 

W. 

39     >44 

3584 

40  22  36 

3582 

41  41  30 

3580 

43     0  26 

3577 

Regulus 

E. 

56  19  59 

3087 

54  51  34 

3088 

53  23  10 

3088 

51  54  46 

3087 

Jupiter 

E. 

89  40  34 

3069 

88   II  46 

3069 

86  42  59 

3069 

85  14  II 

3069 

26 

Sun 

W. 

67     8  26 

3455 

68  29  40 

3432 

69  50  58 

3447 

71   12  21 

3442 

Venus 

W. 

49  35  55 

3560 

50  55  13 

3555 

52  14  36 

3550 

53  34     5 

3545 

Aldebaran 

v/. 

35  58  29 

3214 

37  24  22 

3«oo 

38  50  31 

3188 

40  16  55 

3x76 

Regulus 

E. 

44  32  33 

308a 

43     4     I 

3079 

41  35  26 

3077 

40     6  48 

3073 

Jupiter 

E. 

77  49  55 

3060 

76  20  57 

3057 

74  51  55 

3054 

73  22  49 

3051 

Spica 

E. 

98  34  10 

3070 

97     5  24 

3067 

95  36  34 

3063 

94     7  39 

3059 

27 

Sun 

W. 

78     0  52 

34x0 

79  22  57 

340a 

80  45  II 

3394 

82     7  34 

3386 

Venus 

W. 

60  13  10 

35x0 

61  33  23 

3502 

62  53  45 

3493 

64  14  17 

3484 

Aldebaran 

W. 

47  32  22 

3119 

49     0     8 

3109 

50  28     7 

3096 

51  56  21 

3086 

Regulus 

E. 

32  42  36 

3056 

31   13  32 

3051 

29  44  22 

3047 

28  15     7 

3043 

Jupiter 

E. 

65  56     4 

3026 

64  26  24 

3oax 

62  56  37 

3014 

61  26  42 

3007 

Spica 

E. 

86  41  36 

3<J3i 

85  12     2 

3024 

83  42  19 

3017 

82  12  27 

3009 

28 

Sun 

W. 

89     2   XI 

3334 

90  25  43 

3323 

91  49  28 

33x1 

93  13  27 

3299 

Venus 

W. 

70  59  44 

3430 

72  21  27 

3418 

73  43  23 

3405 

75     5  34 

3393 

Aldebaran 

W. 

59  21     0 

3036 

60  50  41 

3014 

62  20  37 

3001 

63  50  49 

2987 

Jupiter 

E. 

53  54  51 

0968 

52  23  58 

29^ 

50  52  55 

2951 

49  21  41 

2942 

Spica 

E. 

74  40  28 

8963 

73     9  29 

2952 

71  38  16 

2942 

70     6  50 

2930 

29 

Sun 

W. 

100  17  10 

3230 

loi  42  44 

3214 

103     8  36 

3199 

104  34  46 

3183 

Venus 

W. 

82     0  20 

3320 

83  24     8 

3305 

84  48  14 

32S8 

86  12  39 

3272 

Aldebaran 

W. 

71  26     5 

2917 

72  58     2 

2902 

74  30  18 

2887 

76     2  53 

2873 

Pollux 

W. 

29  32  41 

2981 

31     3   17 

2957 

32  34  24 

2934 

34     6     0 

2912 

Jupiter 

E. 

41  42  32 

2894 

40  10     5 

2885 

38  37  27 

2876 

37     4  37 

3866 

Spica 

E. 

62  25  52 

2868 

60  52  52 

2854 

59   19  34 

2840 

57  45  58 

2825 

30 

Sun 

W. 

III  50  26 

3x01 

"3  18  35 

3083 

"4  47     5 

3065 

116  15  57 

3047 

Venus 

W. 

93   19  39 

3t85 

94  46     6 

3x68 

96  12  54 

3148 

97  40     5 

3130  1 

Aldebaran 

W. 

83  50  49 

2792 

85  25  28 

2775 

87     0  28 

2759 

88  35  50 

2741 

Pollux 

W. 

41  50  56 

2806 

43  25  16 

2786 

45     0     2 

2766 

46  35  14 

2746 

Spica 

E. 

49  53   " 

2750 

48  17  37 

2735 

46  41  43 

2718 

45     5  27 

2701 

Antares 

E. 

95  32  57 

2740 

93  57  10 

2724 

92  21     2 

2707 

90  44  32 

2690: 

Saturn 

E. 

98  36  21 

2738 

97     0  31 

27ax 

95  24  19 

2704 

93  47  44 

2687 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

t 

1 
"S 

1 

1 

1 

1 

Sidenal 
Time  of 
Semi- 
diametsr 
Pasaing 
Maridian. 

Bqnation  of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 

DilLfor 
I  Hoar. 

Apparent 
Right  Ascension. 

Diff.for 
X  Hoar. 

Apparent 
Declination. 

Diff.for 
zHour. 

Semi- 
diameter. 

SUN. 

Moil 

Tues. 

I 
3 

h     m        8 

2  34  41.88 
2  38  31.24 
2  42  21.15 

s 
9.546 
9.568 
9.591 

0       /        u 

N.15  10    6.8 

1528  3.4 

15  45  44-7 

+4518 
44-55 
43.90 

t         m 

15  54-24 
15  54-OI 
15  5378 

a 
66.09 
66.17 
66.25 

m        ■ 

3   2.13 
3   9-29 
3  15-93 

• 
0.310 
0.288 
0.265 

Wed. 
Thur. 
Frid. 

4 
5 
6 

2  46  11.60 
2  50  2.60 

2  53  54-17 

9.614 

9.637 
9.660 

16    3  10.4 
16  20  20.2 
16  37  13.7 

+43.24 
4257 
41.89 

15  53-55 
15  5332 
15  53-10 

66.33 
66.41 
66.50 

3  22.03 
3  27-56 
3  32.54 

0.242 
0.219 
O.X95 

Sat. 

SUN. 

Mon. 

7 
8 

9 

2  57  46.30 

3  I  3901 
3    5  32.31 

9.684 
9.708 
9.733 

16  53  50.8 

17  10  II.O 
17  26  14.2 

+41.19 
40.48 
39.77 

15  5287 
15  52.65 
t5  52.43 

66.58 

66.66 
66.74 

3  36-94 

3  40-78 

•  3  4403 

0.172 
0.148 
0.124 

Tues. 
Wed. 
Thur. 

lO 

II 

13 

3    9  26.19 
3  13  20.66 
3  17  1573 

9.757 
9.782 
9.807 

17  42    0.0 

17  57  28.2 

18  12  38.3 

+39.04 
38.30 

37.55 

15  52-21 
15  51-99 
15  51.78 

66.82 
66.90 
66.98 

3  46-70 
3  48.78 
3  50.26 

0.099 
0.075 
0.050 

Frid. 

Sat 

SUN. 

13 
15 

3  21  11.39 
3  25    765 
3  29    4-50 

9.832 
9.857 
9.881 

18  27  30.2 
18  42    3.6 
18  56  18.1 

+36.78 
36.00 
35-21 

15  51-57 
15  51-37 
15  51-16 

67.06 
67.14 
67.22 

3  51-16 
3  51.46 
3  51-15 

0.025 
0.000 
0.025 

Mon. 
Tues. 
Wed. 

i6 

17 
i8 

3  33     1-94 
3  36  5996 
3  40  58.55 

9.905 
9.929 
9-953 

19  10  13-4 
19  23  49.4 
1937    5.6 

+34-41 
33.59 
32.76 

15  50.96 
15  50.76 
15  50-57 

67-30 
67.38 
67.46 

3  50.28 
3  48-82 
3  46.79 

0.049 
0.073 
0.096 

Thur. 
Frid. 
Sat 

19 

20 
21 

3  44  57-71 
3  48  57-43 
3  52  57-69 

9.977 
10.000 
Z0.022 

19  50    1.8 

20  2  37.8 
20  14  53.2 

+31.92 
31.07 
30.21 

15  50.38 
15  50.20 
15  50.02 

67.54 
67.62 
67.70 

3  44-19 
3  41-05 
3  37-34 

0.120 

0.143 
0.165 

SUN. 

Mon. 

Tues. 

22 

24 

3  56  58.49 

4  0  59.80 

4    5     1-62 

10.044 
10.065 
10.086 

20  26  47.9 
20  38  21.5 
20  49  33.8 

+29-34 
28.46 

27.57 

15  4985 
15  49.68 

15  49-52 

67-77 
67.84 
67.91 

3  33-12 
3  28.38 
3  23.12 

0.187 
0.208 
0.229 

Wed. 
Thur. 
Frid. 

25 
36 
27 

4    9    3-94 
4  13    6.74 
4  17  10.00 

10.107 
10.126 
10.145 

21    0  24.7 
21  10  53.8 
21  21     I.O 

+26.67 
25.76 
24.84 

15  49-36 
15  49.20 
15  49.05 

67.98 
68.05 
68.12 

3  17-37 
3  II. 16 

3     448 

0.240 
0.260 
0.288 

Sat 
SUN. 
Mon. 
Tues. 

28 

29 
30 
31 

4  21  13.71 
4  25  17.86 
4  29  23.44 
4  33  27.43 

10.164 
10.182 
10.199 
10.216 

21  30  46.0 

•    21  40    8.6 
21  49    8.8 
21  57  46.2 

+23.91 
22.98 
22.04 
21.08 

15  48.91 
15  48.77 
15  48-63 
15  48.49 

68.18 
68.24 
68.30 
68.36 

2  57-34 
2  49.77 
2  41-77 
2  33-36 

0.306 
0.324 
0.342 
0.359 

Wed. 

32 

4  37  32.82 

10.232 

N.22    6    0.7 

+20.12 

15  48-36 

68.42 

2  24.55 

0.375 

NOTS/— The  me 

an  time  of  semidian 

leter  passi 

ng  may  be  found  hj  subtractii 

ig  oi.iS  trom  th( 

)  sidereal  t 

ime. 

neslg 

ja  +  prefixed  to  the 

hoorlf  cb 

that  north  dec 

linations  i 

ire  increasing. 

IL 
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AT  GREENWICH  MEAN  NOON. 

\ 

THE 

SUN'S 

t 

1 

1 

S 

1 

1 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

DlfL  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

DifCfor 
1  Hour. 

Apparent 
Declination. 

I>iflE.for 
z  Hour. 

Mon. 
Tues. 

I 

a 
3 

h     m       8 
2   34  42.36 
2    38    31.75 
2  42   21.68 

a 
9.547 
9.569 
9.591 

•       *        It 
N.I5    10      9.1 
15    28      5.8 

15  45  47-1 

+45.18 
44.54 
43.89 

m         s 

3   2.15 
3   931 
3  1594 

s 

0.310 
0.288 
0.265 

h      m        a 

2  37  44-51 
2  41  41.06 
2  45  37.62 

Wed. 
Thur. 
Frid. 

4 
5 
6 

2   46    12.14 
2    50      3.16 

a  53  5474 

9.614 

9.637 
9.66X 

16    3  12.8 
16  20  22.6 
16  37  16.2 

+43-24 
42-57 
41.89 

3  22.04 
3  27.57 
3  3255 

0.242 
0.219 
0.196 

2  49  34.18 

2  53  3073 
2  57  27.29 

Sat. 
Mon. 

7 
8 

9 

2  57  46.89 

3  I  39-6i 
3     5  32.91 

9.685 
9.709 
9.733 

16  53  53.3 

17  10  13.5 
17  26  16.7 

+41.20 
40.49 
39-77 

3  3695 
3  4079 
3  4404 

0.172 
0.148 
0.124 

3   I  23.84 
3   5  20.40 
3   9  16.95 

Tues. 
Wed. 
Thur. 

lO 

II 

12 

3    9  26.80 
3  13  21.28 
3  17  16.36 

9.757  J 

9.782 

9.807 

17  42     2.5 

17  57  30.6 

18  12  40.8 

+39.04 
38.30 

37.54 

3  4671 
3  48-79 
3  50.26 

0.099 
0.075 
0.050 

3  13  13-51 
3  17  10.07 
3  21   6.62 

Frid. 
Sat. 

13 
15 

3  21  12.02 
3  25     8.28 
3  29    514 

9.832 

9857 
9.881 

18  27  32.6 
18  42     5.9 
18  56  20.4 

+36.77 
35-99 
35.20 

3  5116 
3  51-46 
3  51-15 

0.025 
0.000 
0.025 

3  25   3.18 
3  28  59.74 
3  32  56.29 

Mon. 
Tues. 
Wed. 

i6 

17 
i8 

3  33     2.57 
3  37     0-59 
3  40  59.18 

9.905 
9.929 
9-953 

19  10  15.7 
19  23  51.6 
19  37     7.7 

+34.40 
33-59 
32.76 

3  50-28 
3  48.81 
3  46.78 

0.049 
0.073 
0.096 

3  36  5285 
3  40  49.40 
3  44  45-96 

Thur. 
Frid. 

1  Sat 

19 

20 
21 

3  44  58.34 
3  48  58.04 
3  52  58.30 

9.976 

9-999 

XO.022 

19  50     3.8 

20  2  39.7 
20  14  55.1 

+31.92 
31.07 
30.21 

3  44-18 
3  41.04 
3  37-33 

0.X20 
0.143 
0.165 

3  48  42-52 

3  52  39-o8 
3  56  35-63 

Mon. 
Tues. 

22 
24 

3  56  59.08 

4  I     0.38 
4    5     2.19 

10.044 
10.065 
10.086 

20  26  49.6 
20  38  23.2 
20  49  35-4 

+29-34 
28.46 
27.56 

3  33-" 
3  28.37 
3  23.11 

0.187 
0.208 
0.229 

4    0  32.19 
4     4  28.75 
4     8  25.30 

'Wed. 

Thur. 

,  Frid. 

25 
26 
27 

4    9    450 
4  13     728 
4  17  10.52 

XO.106 
10.126 
10.145 

21     0  26.2 
21   10  55.2 
21  21     2.3 

+26.66 
25.75 
24.83 

3  17-36 
3  "-14 
3   4-46 

0.249 
0.269 
0.288 

4  12  21.86 
4  16  18.42 
4  20  14.98 

Sat 
,  SC/N. 
i  Mon. 

Tues. 

28 
29 
30 
31 

4  21  14.21 

4  25  18.34 
4  29  22.90 

4  33  27.87 

10.163 
10.181 
10.198 
10.215 

21  30  47.2 
21  40     9.8 
21  49     9.8 
21  57  47.1 

+23.91 
22.98 
22.03 
21.08 

2  5732 

2  49-75 
2  41-75 
2  33-34 

0.306 
0.324 
0.342 
0.359 

4  24  11.53 
4  28    8.09 

4  32    4-65 
4  36     1.21 

Wed. 

32 

4  37  33.23 

10.231 

N.22    6     1.6 

+20.12 

2  24.53 

0.375 

4  39  57.76 

Non.— The  mix 

Tbesigi 

decre 

lidiameter  for  mean 
1  4-  prefixed  to  the 
aaing. 

noon  may  I 
hoarlf  chan 

18  assumed  the  same 
ge  of  declination  ind 

as  that  for 
icates  that 

Kpparent  noon, 
lorth  declinati( 

3ns  are 

DiS.  tor  I  Hour, 
+9'.8S6S. 
(Table  III.) 
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UL 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 
1 

•8 

1 

Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 

Di£for 
X  Hour. 

• 

Mean  Tlma 

of 

Sidereal  Noon. 

TKUB  LONGITUDE. 

Diff.  for 
1  Hour. 

LATITUDB. 

% 

V 

I 
a 
3 

121 
122 
123 

or               m 

41  6  44.7 

42  4  53-6 

43  3    0-6 

»          I* 

6  13.3 
4  22.0 
2  28.9 

m 
145.41 

145-33 
14525 

m 
—  0.59 
0.67 
0.70 

0.0035202 
0.0036249 
0.0037290 

+43.8 
43.5 
43.3 

h     m         • 
21    18    45.42 
21    14   49.51 
21    10    53.61 

4 
5 
6 

124 
125 
126 

44    I     5.8 

44  59    9-2 

45  57  10.9 

0  33;9 
58  37-2 
56  38.8 

14518 
145.11 
145.04 

—  0.70 
0.68 
0.63 

0.0038326 
0.0039356 
0.0040378 

+43.0 
42.7 
42.5 

21     6  57.70 

21       3       1.79 
20   59       5.88 

7 
8 

9 

127 
128 
129 

46  55  "I 

47  53    9-7 

48  51     7.0 

54  38.8 
52  37-3 
50  34-4 

144-97 
144.91 
144.85 

—  0.56 
0.4s 
0.33 

0.0041396 
0.0042407 
0.0043410 

+42.3 
42.0 
41.6 

20  55     9-97 
20  51  14.06 
20  47  18.15 

lO 

II 

13 

130 
131 
132 

49  49    2.8 

50  46  57-3 

51  44  50.5 

48  30.1 
46  24.4 
44  17-5 

144.80 
144.74 
144.69 

—  0.20 

—  0.06 
+  0.07 

0.0044405 
0.0045390 
0.0046364 

-f4i.2 
40.8 

40.3 

20  43  22.24 
20  39  26.33 
20  35  30.42 

13 
15 

133 

134 
135 

52  42  42.6 

53  40  33-4 

54  38  23.1 

42    9.4 
40    0.1 
37  49-6 

144.64 

M4-59 
144.54 

+  0.19 
0.28 
0.36 

0.0047325 
0.0048271 
0.0049202 

+39.7 
39.1 
38.4 

20  31  34.51 
20  27  38.59 
20  23  42.68 

i6 

17 
i8 

136 

137 
138 

55  36  "6 

56  33  58.9 

57  31  450 

35  37-9 
33  25-1 
31    II.O 

144-49 
144.44 
244.39 

+  0.41 
0.44 
0.43 

0.00501 1 6 
0.005 1 01 2 
0.0051888 

+37.7 
36.9 

36.x 

20  19  46.77 
20  15  50.86 
20  II  54.95 

19 

20 
21 

139 
140 
141 

58  29  29.8 

59  27  133 

60  24  55.6 

28  55-7 
26  39.0 
24  21. 1 

144.34 
144.29 
144.24 

+  0.39 
0.32 
0.23 

0.0052742 
0.0053576 
0.0054389 

+35-2 
34-3 
33«4 

20     7  59.04 
20    4     3.13 
20     0     7.22 

22 

23 

24 

142 

143 
144 

61  22   36.6 

62  20    16.2 

63  17  54-4 

22    2.0 
19  41.4 
17  195 

.  144-18 
244.12 
144.06 

+  0.12 

—  0.01 

0.14 

0.0055179 
0.0055947 
0.0056694 

+32.5 
31.6 
30.7 

19  56  II. 31 
19  52  15.40 
19  48  19.49 

25 
26 
27 

145 
146 

147 

64  15  311 

65  13     6.6 

66  10  40.5 

14  56.0 
12  31.3 
10    5.0 

144.00 

143.94 
143.88 

—  0.27 

0-39 
0.51 

0.0057420 
0.0058126 
0.0058814 

+29.8 
29.0 
28.3 

19  44  23.57 
19  40  27.66 

19  36  31.75 

28 

29 
30 

31 

1 

148 
149 
150 
151 

67  8  13.1 

68  5  44.2 

69  3  14.1 

70  0  42.7 

7  37-5 
5     8.4 
2  38.1 
0    6.5 

143.82 
143.77 
I43-7* 
143.67 

—  0.60 
0.67 
0.71 
0.71 

0.0059484 
0.0060136 
0.0060774 
0.0061396 

+27.6 
26.9 
26.3 
25.7 

19  32  35.84 
19  28  39.93 
19  24  44.02 
19  20  48.10 

1 

32 

152 

70  58     9.9 

57  335 

143.62 

—  0.69 

0.0062006 

+25.1 

19  16  52.19 

1 

!    Non 

E.— Thai 

umbers  in  colamn  A  c 

iorrespond  to  the  true  equi] 

BOX  of  the  date 

;  In  column  k'  to 

the  mean 

Diff.  for  X  Hour, 

eqo 

inox  of  January  o'.o 

-9".8296. 
CTable  II.) 
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7' 


GREENWICH 

MEAN  TIME. 

a 

THE  MOON'S 

1 

• 
•S 

1 

SE  MIDI  A  METER. 

HORtKONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Nooa 

MidmRht. 

Noon. 

'  Diff.  for 
I  tJoor. 

Midnight 

urn.  iPT 

1  Ho(^r, 

Meridian  of 
Greenwich, 

Dm.  for 
t  Hoqr. 

NOCD. 

I 

2 

3 

15    28.3 
15    42.6 
15    57.4 

15  35-3 

15  50.0 

16  4.5 

56  40-1 

57  32.9 

58  27.1 

+2.II 
2.25 
2.21 

57  6.1 

58  0.1 
58  53.2 

+2.20 
2.26 
2.12 

h        m 

8  13.5 

8  59.0 

9  46.9 

m 

1.86 
1.94 
2.06 

d 
10.6 

II.6 
12.6 

4 
5 
6 

16    II. 3 
16    22.9 
16    31. 1 

16  17.4 
16  27.5 
16  33.7 

59  18.0 

60  0.8 
60  31.0 

+  1.98 
1.54 
0.94 

59  407 

60  17.7 
60  40.3 

+1.78 

1.26 

+0.60 

10  38.3 

11  34.3 

12  34-9 

2.23 
2.43 
2.61 

13.6 
14.6 
15.6 

7 
8 

9 

16    35.0 

16  34-5 
16  29.7 

16  35-3 
16  32.6 
16  26.0 

60  45.4 

60  43.3 
60  25.8 

+0.25 

-0.42 

I.OO 

60  46.4 
60  36.3 
60  12.3 

-0.09 
0.73 
1.23 

13  38.9 

14  43.8 

15  46.7 

2.71 
2.68 
2.54 

16.6 
17.6 
18.6 

10 

II 

12 

16  21.7 
16   II. 3 
15  59-9 

16  16.7 
16     57 
15  54-0 

59  56.2 
59  18.3 
58  36.3 

-1.43 

1.68 
1.78 

59  38.0 
58  57.6 
58  14.8 

-1.38 
1.79 

16  45.4 

17  39-3 

18  29.0 

2.35 
2.15 
2.00 

19.6 
20.6 
21.6 

13 
15 

15  48.2 
15  37.0 
15  26.6 

15  42.5 
15  31-7 
15  21.8 

57  53-4 
57  12.2 
56  34-1 

-1.76 
1.66 
1.51 

57  32.5 
56  527 
56  16.4 

-1.72 
1.59 

1-43 

19  15-6 

20  0.4 
20  44.4 

1.89 
1.84 
1.84 

22.6 
23.6 
24.6 

;  i6 

17 
i8 

15  17-3 
15     91 
15     2.0 

13  13.0 
15     5-4 

14  58.9 

55  59-8 
55  296 
55     3-6 

-1.34 
1.17 

I.OO 

55  44-2 
55  16.1 
54  52.1 

-1.26 
1.08 
0.92 

21  28.8 

22  14.4 

23  1.6 

1.87 

1-93 
2.00 

25.6 
26.6 
27.6 

19 

20 
21 

14  56.0 
14  5I-I 
14  47.5 

14  53.4 
14  49.2 
14  46.2 

54  41-6 
54  23.7 
54  10.4 

-0.83 
0.65 

0.45 

54  32.1 
54  16.5 
54     5-6 

-0.75 

0.55 

-0.34 

23  50-4 

6 
0  40.4 

2.06 
2.10 

28.6 
29.6 

I.O 

22 
23 
24 

14  45-3 
14  44.6 
14  45.9 

14  44.8 
14  45.0 
14  47.3 

54     2.2 

53  59-9 

54  4-5 

-0.22 
+0.04 

0.35 

54     03 
54     1.3 
54    9.6 

-0.10 

+0.19 

0.51 

1  30.8 

2  20.6 

3  9-0 

2.09 
2.05 
1.98 

2.0 
3.0 
4.0 

25 
26 

27 

14  49.2 

14  54-9 

15  3-1 

14  51-8 

14  58.7 

15  8.1 

54  16.8 

54  37.7 

55  7.7 

+0.69 
1.06 
1.44 

54  26.2 

54  51-6 

55  26.1 

+0.87 
1.25 
1.63 

3  55-5 

4  40.3 

5  23.8 

1.90 
1.84 
1.80 

5.0 
6.0 
7.0 

28 
29 
30 
31 

15   137 
15  26.6 

15  41-2 

15  56.7 

15  19-9 
15  33.7 

15  48.9 

16  4.6 

55  46.7 

56  33-9 

57  27.5 

58  24.7 

+1.80 

2.12 

2.33 
2.40 

56  9-3 

57  0.1 

57  55-9 

58  53.4 

+1.97 
2.23 
2.38 
2.35 

6     6.8 

6  50.4 

7  35.8 

8  24.2 

1.80 
1.84 
1.94 
2.10 

8.0 
9.0 

lO.O 
II.O 

32 

16  12.1 

16  19.3 

59  21.2 

+2.25 

59  47.5 

+2.10 

9  16.9 

2.30 

12.0 

1 
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V. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 
Ascension. 

Dife.for 
X  Minute. 

DecUnaUon. 

Diltfor 
iBIinate. 

Hour. 

RiRhl 
Ascension. 

Dife.for 
X  Minute. 

DecUnadon. 

Diff.for 
xMinnte. 

< 

• 

dUNDA 

Y  I. 

TUESDAY  3. 

h 

m        s 

s 

•                   m 

m 

h    m       s 

s 

•         #          m 

• 

O 

10 

36  24.47 

1.958a 

N.  4  42  19. 1 

X3.798 

0 

12   13   15.02 

a.  10^ 

S.  6  46  23.7 

14.474 

I 

10 

38  22.00 

X.9596 

4  28  30.1 

13.835 

I 

12   15   21.55 

a.  XXX3 

7    0  51.7 

14.438 

2 

10 

40   19.62 

X.96XO 

4  14  38.9 

13.87a 

2 

12   17   28.38 

t.ix63 

7  15  18.7 

14.443 

3 

10 

42   17.32 

X.9634 

4    0  45.5 

13.908 

3 

12    19   35.51 

8.xax5 

7  29  44.7  . 

14.48S 

4 

10 

44  15." 

X.9639 

3  46  49.9 

13.944 

4 

12   21   42.96 

a.x3fy 

7  44    9.5 

14.403 

5 

10 

46   12.99 

X.9635 

3  32  52.2 

13.978 

5 

12   23    50.72 

a.x3ao 

7  58  33.1 

14.383 

6 

10 

48   10.97 

1.9673 

3  18  52.5 

14.0x3 

6 

12   25   58.80 

3.X373 

8  12  55.3 

14.358 

7 

ID 

50     9.06 

X.969X 

3     4  50.8 

24.045 

7 

12   28      7.20 

a.  1487 

8  27  16. 1 

14.334 

8 

10 

52     7-26 

X.9708 

2  50  47.1 

X4.O77 

8 

12   30    15.93 

a.X483 

8  41  35.4 

14.308 

9 

10 

54     5-56 

x.97a7 

2  36  41.6 

X4.XO7 

9 

12   32   25.00 

8.X539 

8  55  53.1 

i4.flBx 

10 

10 

56     3.98 

X.9747 

2  22  34.2 

I4.X37 

10 

12  34  3440 

8.X595 

9  10    9.1 

14.  833 

II 

10 

58     2.52 

^•7f^ 

2     8  25.1 

X4.X66 

II 

12   36   44.14 

3.X653 

9  24  23.3 

14.880 

12 

II 

0     1. 19 

X.9788 

I  54  14.3 

X4.X94 

12 

12   38   54.22 

8.1709 

9  38  35.5 

14.187 

13 

II 

I  59.98 

X.9BX0 

I  40     1.8 

14.333 

13 

12   41      4.65 

a.  17^ 

9  52  45.7 

X4.I53 

14 

II 

3  58.91 

X.9833 

I  25  47.7 

14.348 

14 

12  43  15.43 

8.1837 

10    6  53.9 

14. xx8 

15 

II 

5  57-98 

X.9857 

I  II  32.0 

I4.a73 

15 

12   45   26.57 

8.X887 

10  20  59.9 

X4.08X 

16 

II 

7  57.19 

X.9880 

0  57  14.9 

14.397 

16 

12   47   38.07 

a-x947 

10  35     3.6 

14.048 

17 

II 

9  56.54 

X.9905 

0  42  56.4 

x4.3ao 

17 

12  49  49.94 

a.aoo8 

10  49     4.9 

14.00X 

18 

II 

II  56.05 

1.9933 

0  28  36.5 

14.343 

18 

12    52      2.17 

8.8070 

"     3     3.7 

13.958 

19 

II 

13  55.72 

X.9958 

N.  0  14  15.3 

14.364 

19 

12  54  14.78 

s.sx3a 

zi  16  59.9 

13.9x4 

20 

II 

15  55.55 

1.9985 

S.  0    0     7.2 

14.384 

20 

12   56   27.76 

3.8x96 

IX  30  53.4 

13.869 

21 

II 

17  55.54 

a.  001 a 

0  14  30.8 

X4.4Q3 

21 

12   58   41.13 

3.3360 

II  44  44.2 

13.833 

22 

II 

19  55.70 

a. 0041 

0  28  55.5 

X4.4ax 

22 

13      0   54.88 

8.3384 

II  58  32.0 

13.77a 

23 

II 

21  56.03 

3.007X 

S.  0  43  21.3 

X4-437 

23 

13     3     9.02 

3.8388 

S.12  la  16.8 

13.73X 

IH 

lONDA 

y  2. 

WE 

DNESE 

)AY  4. 

0 

23    56.55 

a.oxoa 

S.  0  57  48.0 

14.45s 

0 

13    5  23.54 

a.a453 

§.12  25  58.5 

13.6GB 

I 

25   57.25 

a.  0133 

I  12  15.7 

14.468 

I 

13    7  38.46 

S.3530 

xa  39  37.0 

13.613 

2 

27    58.14 

a.oi6s 

I  26  44.2 
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GREENWICH 

MEAN  TIME- 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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II  33  44.60 

X.9755 

2  20  35.6 

X4.087 

14 

13  13  58.15 

8.83x8 

13  25  29.5 

X3.X06 

15 

II  35  43-23 

1.9789 

2  34  41. 1 

14.095 

15 

13  16  12.27 

a. 8390 

13  38  34.2 

X3.050 

i6 

II  37  42.07 

X.9834 

2  48  47.0 

x4.xoa 

16 

13  18  26.83 

8.8468 

13  51  35.5 

18.993 

17 

II  39  41.12 

X.9859 

3     2  53.3 

14.X08 

17 

13  20  41.82 

8.8536 

14     4  33.3 

X3.933 

i8 

II  41  40.38 

1.9896 

3  17     0.0 

X4.113 

18 

13  22  57.26 

8.86X0 

14  17  27.3 

xa.869 

19 

II  43  39.87 

X.9933 

3  31     6.9 

X4.XX7 

19 

13  25  13.14 

8.3684 

14  30  17.6 

13.807 

20 

II  45  39.58 

x.997a 

3  45  14.0 

X4.180 

20 

13  27  29.47 

a.  3760 

14  43     4.1 

xa.74a 

21 

II  47  39.53 

3.00XX 

3  59  21.3 

X4.x8a 

21 

13  29  46.26 

8.3836 

14  55  46.6 

X8.674 

22 

II  49  39.71 

S.0050 

4  13  28.7 

X4.xa3 

22 

13  32     3.50 

8.39X8 

15     8  25.0 

Z3.6Q6 

23 

II  51  40.13 
M 

8.0090 

ONDAl 

S.  4  27  36.1 
f  30. 

X4.123 

23 

13  34  21.20 
WEDN 

a.8989 

ESDAY 

S.15  20  59.3 
,  JUNE  z. 

IS.  536 

O 

I 

II  53  40.79 
II  55  41.71 

3.0x3a 
a.ox74 

S.  4  41  43.4 
4  55  50.6 

X4.X3X 

X4.XX9 

0 

13  36  39.37 

8.3067 

S.15  33  29.3 

xa.4fi5 

2 

II  57  42.88 

a.  02X7 

5    9  57.7 

X4.XX6 

3 

II  59  44.32 

•.0263 

5  24    4.5 

14. XXX 

4 

12     I  46.03 

a.cQ07 

5  38  ii.o 

I4.X05 

5 

12     3  48.00 

a. 035a 

5  52  17. 1 

14.098 

PHASES 

OF  Tl 

HE  MOON. 

6 

12     5  50.25 

a.Q399 

6     6  22.8 

14.090 

7 

8 

12     7  52.79 
12    9  55.61 

8.0447 
8.0495 

6  20  27.9 
6  34  32.4 

14. 080 
14.070 

d 

.      May    5  I 

h       xn 

8  33.7 

9 

10 

12  II  58.73 
12  14    2.14 

a- 0544 
a.0593 

6  48  36.3 

7  2  39.4 

X4.058 
X4.045 

0 

Fall  Moon 

•    •    • 

12  16     5.85 
12  18    9.87 
12  20  14.20 

a.0644 
a.o<igff 

7  16  41.7 
7  30  43.0 
7  44  43.4 

• 
3) 

Last  Quartei 
New  Moon 

• 

«      •      •      Z2 

9  35.8 
0  58.2 
5  13-9 

II 

12 

14.030 
14.0x4 
X3.997 

•      •      •      20 

13 

8.0748 

First  Quarte 

r    .    . 

...      28 

H 

12  22  18.85 
12  24  23.82 
12  26  29.12 

a.o8o8 
8.0856 
8.09x1 

7  58  42.7 

8  12  40.9 
8  26  37.9 

13.979 
X3.960 
13.939 

^5 
i6 

d       h 

17 

i8 

12  28  34.75 
12  30  40.72 

8.0967 
8.X033 

8  40  33.6 

8  54  27.9 

9  8  20.7 

13.917 
13.893 

C 

Perigee    . 
Apogee    • 

•    •     • 

.     .      May 

* 

7    8.8 
2  20.5 

19 

12  32  47.03 

3.xoBo 

X3.868 

20 
21 

12  34  53.68 

12  37      0.69 

8.1x38 
8.XX97 

9  22  12.0 
9  36     1.7 

X3.843 
13.8x3 

22 

12  39     8.05 

8.X857 

9  49  49.6 

X3.784 

23 

12  41    15.78 

8.X3X9 

10     3  35.8 

13.753 

24 

12  43   23.88 

a.X38o 

S.IO    17   20.0 

13. 7*1 

86 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 

Noon. 

P.L. 

of 

Illh. 

P.L. 
of 

Vlh. 

P.L. 
of 

IXi". 

P.L 
of 

l^ 

of  QbjecL 

Diff. 

Difif. 

Diff. 

Diff. 

«     f     n 

0         t         u 

■          (          n 

•       f       •» 

I 

Akleljaran 

w. 

go  II  35 

S?2S 

91  47  42 

*707 

93  24   12 

1G90 

95     I     5 

96jt 

PoUqk 

w. 

4^   lo  53 

3726 

49  4&  58 

JTTofi 

51   23  30 

^7 

53     0  28 

a6fy 

Spica 

E- 

43  2S  49 

afiSj 

41  51  49 

a«*^ 

40  14  aS 

^53 

38  3&  45 

2^ 

An  tares 

E. 

^9     7  39 

3674 

87  30  24 

aCsfi 

85  52  45 

3*138 

84  14  42 

s6u 

Saturn 

E. 

92  lo  47 

3670 

9<5  33  27 

■6S3 

88  55  44 

afiss 

87  17  37 

2618 

2 

Polhii 

W. 

6l  II  53 

3570 

63  51   29 

Wi 

64  31  32 

353a 

65   12      I 

aSM 

Regit  lu5 

W. 

24     9  47 

357^ 

25  49   12 

S55S 

27  29     9 

^533 

29     9  37 

1511 

An  tares 

E, 

75  53  27 

flS3^ 

74  17  58 

3513 

72  37     3 

E49G 

70  55  44 

«477 

SaTURI4 

E. 

79     I     4 

3530 

77  20  32 

3512 

75  39  35 

M?4 

73  58   13 

8477 

3 

Pollux 

W. 

74  41     X 

14^1 

76  24     6 

4]d5 

78     7  37 

«a3 

79  51  33 

2368 

Regtilus 

W. 

37  39  17 

3410 

39  23  37 

3391 

41     6  25 

fl37J 

42  50  39 

«355 

An  tares 

E. 

62    22    48 

33S9 

60  38  58 

^37* 

58  54  43 

«355 

57  10     4 

«338 

Saturk 

E, 

65    35    16 

*a9i 

63  ^ I  28 

«374 

6i   57  i& 

H357 

6c  la  40 

«34t 

4 

Pollux 

W. 

88  37  12 

tm 

90  23  29 

«73 

92  10    S 

3359 

93  57     8 

1 
«45 

Regnlus 

W. 

51  3S     9 

mjQ 

53  24  52 

W56 

55  "   57 

334  T 

56  59  24 

«296 

Antares 

E, 

48  20  49 

nSS 

46  33  49 

3345 

44  46  28 

J1330 

42  58  45 

a3i6 

Saturn 

E, 

51   34     3 

^m 

49  37   i& 

a354 

47  50     9 

3342 

46     3  44 

«30 

a  Aquilie 

E. 

lot  38   18 

sBja 

100     4  32 

3B11 

98  3*^  19 

STt/a 

96  55  40 

3773 

5 

Reguluft 

W, 

66     I   50 

fli6t 

67  SI  16 

«J50 

6g  40  59 

"39 

71  30  58 

ai30 

Jupiter 

W. 

33  49  29 

atii 

35  37  35 

aigfi 

37  26     8 

a  I  So 

39  15     5 

ai65 

a  Aquila: 

E. 

1     88  57     r 

«7«3 

87  20  25 

»6sM 

85  43  37 

*G37 

84     6  39 

a68o 

6 

Regulus 

W. 

80  44  23 

»8g 

fl2  35  39 

20Bj 

84  27     5 

»W 

86   18  39 

^TS  , 

Jupiter 

W. 

'     48  24  53 

AIDS 

50  15  40 

^TOO 

52     6  39 

aoQa 

53  57  50 

ao66 

Spica 

w. 

26  43   29 

31^S 

aS  34  16 

3099 

30  25  17 

2091 

32   16  30 

2084 

«  Arjuilffi 

E. 

75     0  28 

»675 

74  23   15 

SfiBt 

72  46     9 

4687 

71     9  12 

1696 

Fomaihaut 

E. 

TOO    45    48 

3SO» 

99     4  40 

*45H 

97  23  18 

a4&5 

95  41  43 

«477 

1     7 

Refill  us 

W, 

9S  37  56 

*lffi 

97  29  57 

«J59 

99   33      0 

K>5p 

lor   14     3 

aa6o 

JuriTER 

W. 

63  15  48 

an6fi 

65     7  39 

Wfi* 

66  59  33 

2064 

68   51   28 

ao64 

Spica 

W, 

41   34  44 

anfi| 

43  26  39 

»o6i 

45   18  36 

ao6a 

47   10  34 

ao6i 

rtAquil* 

E. 

63     8  34 

3780 

61  33  40 

a&)6 

59  59  20 

aS3S 

58  25  37 

«868 

Ftmialhaut 

E. 

^7   II   57 

34^3 

85  29  52 

1463 

83  47  49 

mft? 

82     5  50 

2472 

a  i'csgasi 

E. 

io3  la  21 

*IJ4 

106  24   14 

MTD 

104  36     I 

«oB 

ifi2  47  45 

2206 

8 

Jupiter 

W. 

78  10  39 

*J75 

80     2  17 

KJ79 

81  53  49 

floSl 

83  45  13 

toSg 

Spica 

W. 

56  30     5 

3073 

58  ai  47 

^, 

60  13  23 

aciBi 

63     4   52 

20B6 

Foinalhaat 

E. 

73  33  14 

3518 

71  57  a6 

3sn 

70  16  58 

«S4a 

63  36   52 

a5«j 

a  Pegasi 

E, 

93  46   15 

«ij 

91   5!^     5 

aaifi 

90  10     2 

Mil 

88  aa     6 

2227  1 

Mars 

E, 

T08  ai  37 

1I12T 

106  36     8 

fljafi 

104  50  46 

asji 

103     5  31 

2336 

9 

Jupiter 

W. 

93  59  51 

^35 

94  50  12 

3134 

gfi  40  I 9 

■143 

98  30  12 

2153 

Spica 

VV, 

71   19  55 

tlJl 

73  10  22 

3130 

75     0  36 

ajja 

76  50  37 

2148 

Antares 

W. 

25  3&  20 

3119 

27  a6  50 

ftI27 

29  17     8 

at3S 

3T     7   12 

ai45 

Saturn 

W. 

23  3^   37 

*I57 

35    31        9 

3194 

27     9  46 

3192 

23  58  25 

2193 

FomaJhaut 

E, 

60  23   27 

a6R7 

58  4^  30 

^719 

57   10  ifi 

^5a 

55  34  47 

a79i 

a  Pegaai 

E  , 

79  25     I 

^-^ 

77  38  jr> 

3-379 

75  5T  46 

*291 

74     5  33 

2303 

MAAfi 

E. 

94  21  33 

^% 

ft2  37  19 

33B3 

90  53   i« 

4391 

89     9  30 

240X 

XIV. 


MAY,  1898. 
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GREENWICH  MEAN  TIME, 

LUNAR  DISTANCES. 

^  O 

Naina  and  Diroction 

Midnight. 

P.L. 
of 

xv^- 

P.L. 
of 

XVIIIh. 

P.L. 
of 

XXIh. 

P.L. 
of 

l« 

of  Object. 

Diflf. 

Diff. 

DiflL 

Difl. 

e         *        » 

•            90 

•       «       » 

9        f        m 

Z 

Aldebaran 

W. 

96   38   22 

2655 

98    16      2 

2Q38 

99  54    5 

262X 

XOI  32  32 

«6os 

PoUux 

W. 

54  37  5« 

a647 

56  15  43 

2628 

57  54    0 

2609 

59  32  43 

2589 

Spica 

E. 

36  58  39 

3620 

35  20  n 

2603 

33  41  20 

2588 

32     2     8 

8571 

Antares 

E. 

82  36  16 

2604 

80  57  26 

•585 

79  x8  II 

2567 

77  38  31 

2550 

Saturn 

E. 

85  39     7 

afoi 

84    0  13 

•583 

82  20  54 

2565 

80   41    XI 

2548 

2 

Pollux 

W. 

67  52  57 

2494 

69  34  19 

2475 

71  16     7 

2457 

72  58  21 

1438 

Regulns 

W. 

30  50  35 

2490 

32  32     2 

<469 

34  13  59 

2449 

35  56  24 

2429 

Antares 

E. 

69  13  59 

2460 

67  31  49 

2442 

65  49  14 

2424 

64    6  14 

2406 

Saturn 

E. 

72  16  27 

2459 

70  34  16 

2441 

68  51  40 

2424 

67     8  40 

2408 

3 

Pollux 

W. 

81  35  53 

8351 

83  20  38 

«335 

85     5  46 

2319 

86  51  18 

2304 

Regulus 

W. 

44  35  19 

a337 

46  20  24 

2320 

48     5  55 

2303 

49  51  50 

2287 

Antares 

E. 

55  25     0 

2322 

53  39  32 

f306 

51  53  41 

2289 

50     7  26 

8274 

Saturn 

E. 

58  27  41 

2326 

56  42  19 

23XX 

54  56  35 

2296 

53  10  30 

388X 

4 

PoUux 

W. 

95  44  29 

2231 

97  32  10 

'  13X6 

99  20  xo 

8206 

loi     8  28 

3X95 

Regulus 

W. 

58  47  13 

22X2 

60  35  23 

3x98 

62  23  53 

2x86 

64  12  42 

8x73 

Antares 

E. 

41  10  41 

2202 

39  22  17 

3x90 

37  33  34 

2x77 

35  44  32 

3x66 

Saturn 

E. 

44  15     I 

2219 

42  27     2 

3208 

40  38  47 

2x99 

38  50  18 

3190 

a  Aquilse 

E. 

95  20  37 

«756 

93  45  II 

874X 

92    9  26 

2727 

90  33  22 

2714 

5 

Regulus 

W. 

73  21  12 

2x20 

75  II  41 

3IIX 

77     2  23 

2103 

78  53  17 

3096 

Jupiter 

W. 

41     4  25 

215a 

42  54     5 

3X39 

44  44    4 

3x28 

46  34  21 

3XX8 

a  Aquilse 

E. 

82  29  32 

2675 

80  52  19 

9673 

79  15     3 

2672 

77  37  45 

2672 

6 

Regulus 

W. 

88  10  20 

2069 

90     2     7 

3065 

91  54    0 

2062 

93  45  57 

2o6x 

Jupiter 

W. 

55  49  " 

2080 

57  40  41 

2075 

59  32  18 

3073 

61  24     I 

3069 

Spica 

W. 

34     7  54 

2078 

35  59  27 

2073 

37  51     7 

3070 

39  42  53 

2066 

a  Aquilse 

E. 

69  32  27 

2707 

67  55  57 

3722 

66  19  46 

2738 

64  43  57 

2758 

Fomalhaut 

E. 

93  59  58 

247a 

92  18     5 

2467 

90  36     6 

2465 

88  54     3 

2462 

7 

Regulus 

W. 

103     6     4 

2o6x 

104  58     3 

3063 

106  49  59 

3066 

108  41  50 

2070 

Jupiter 

W. 

70  43  22 

2064 

72  35  16 

3066 

74  27     7 

2068 

76  18  55 

307X 

Spica 

W. 

49     2  33 

50  54  31 

3064 

52  46  26 

3066 

54  38  18 

3069 

a  Aquilse 

E. 

56  52  37 

2905 

55  20  25 

2946 

53  49     5 

2993 

52  18  43 

3045 

Fomalhaut 

E. 

80  23  57 

2478 

78  42  13 

3486 

77     0  40 

2494 

75  19  19 

2506 

a  Pegasi 

E. 

100  59  26 

22Q5 

99  XX     6 

8306 

97  22  47 

3206 

95  34  29 

8809 

8 

Jupiter 

W. 

85  36  29 

2095 

87  27  36 

3X08 

89  18  32 

2x09 

91     9  17 

3XX6 

Spica 

W. 

63  56  12 

2092 

65  47  23 

3098 

67  38  25 

2X05 

69  29  16 

2II3 

Fomalhaut 

E. 

66  57  11 

2586 

65  17  57 

3608 

63  39  13 

263a 

62     I     2 

2659 

a  Pegasi 

E. 

86  34  19 

2233 

84  46  4X 

334X 

82  59  15 

2249 

81   12     I 

2259 

Mars 

E. 

xoi  20  24 

2342 

99  35  26 

8348 

97  50  37 

2356 

96     5  59 

2364 

9 

Jupiter 

W. 

100  19  51 

2x63 

102     9  14 

3X74 

T03  58  21 

2x85 

105  47  II 

2x97 

Spica 

W. 

78  40  23 

2157 

80  29  55 

3x68 

82   19   XI 

3178 

84     8  II 

3x89 

Antares 

W. 

32  57     3 

2155 

34  46  39 

3164 

36  36     I 

2x74 

38  25     7 

2X86 

Saturn 

W. 

30  47     3 

2196 

32  35  37 

2199 

34  24     6 

2204 

36  12  27 

221 1 

Fomalhaut 

E. 

54     0     7 

2«3I 

52  26  20 

2876 

50  53  31 

2925 

49  21  44 

2979 

a  Pegasi 

E. 

72  19  38 

2316 

70  34     2 

233X 

68  48  47 

2345 

67     3  53 

2361 

:_ 

Mars 

£. 

87  25  57 

2413 

85  42  39 

242s 

83  59  36 

2433 

8a  16  49 

2445 

66 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES.                                                                   j 

u 

P.  L. 

P,  L. 

P,  I^ 

RI^ 

Name  aad  Dirsctioo 

Noon. 

of 

lllb^ 

of 

Vih. 

of 

IXb* 

of      ' 

,^ 

of  ObjflcL 

Diff. 

Die 

Diff. 

WE 

•            H            ap 

e          f          H 

m         ■         IT 

•            i» 

lO 

Spica 

W. 

S5  56  55 

87  45  ^a 

2313 

89  33  32 

MM 

91   21   24 

«35 

Ant  aires 

W. 

40  13  56 

3196 

42    2  29 

tofl« 

43  5<5  45 

2319 

45  38  44 

atji 

Saturn 

W. 

3S     0  38 

laiB 

39  4S  38 

2237 

41  36  26 

«3S 

43  24     I 

2345' 

Fomalhaut 

E. 

47  5t     5 

303? 

46    21    38 

3I0I 

44  53  30 

3171 

43  26  47 

325" 

a  Pegasi 

E. 

65    19    32 

a37B| 

^13  35   15 

*394 

6r  SI  32 

2412 

60     8   IS 

*l3a 

Mars 

E. 

80  34  19 

1458 

78  52     6 

2470 

77  10  II 

24S3 

75  28  34 

=496 

Sun 

E. 

121  25  48 

«5J^ 

119  44  5^ 

asi* 

118     4  12 

aS36 

116  23  49 

«3|fl 

II 

Spica 

W. 

100  16  rz 

a^ 

102     2  13 

2313 

ic>3  47  55 

2323 

105  33  iS 

2339 

Antares 

W. 

54  34     7 

2a&4 

56  20   t6 

3307 

5S     6     5 

^Vi 

59  51  35 

2333 

Saturn 

W. 

5a  18     8 

3399 

54     4     9 

2311 

55  49  5^ 

23^3 

57  35  iS 

a53S 

a  Pegasi 

E- 

51  39     9 

3544 

49  5a  57 

3371 

48  19  22 

2599 

46  40  25 

»^ 

Mars 

E, 

67     S  II 

a56G 

65  25  29 

2iSo 

63  46     7 

^^95 

62     7     5 

«6lQ 

Sun 

E. 

108     6  16 

95r4 

106  27  40 

2537 

104  49  22 

2^41 

103  II  23 

2fi5S 

12 

Antares 

W, 

68  34  17 

aioo 

70  17  52 

2413 

72      I     8 

2^26 

73  44     5 

2441 

Saturn 

W. 

66  18     0 

»»a 

68     I  37 

2411 

69   44   56 

3434 

71  27  57 

^37  \ 

MaR3 

E. 

53  57     9 

a€as 

52  20  13 

2704 

50  43  39 

«7«) 

49     7  a6 

m^\ 

Sun 

E. 

95     6  13 

«7a6 

93  30    8 

3741 

91   54  aa 

2755 

90  18  55 

2?«8' 

1 

13 

An  tares 

W. 

82  14     6 

asos 

83  55  ir 

aSJp 

S5  35  58 

aSlt 

87  16  aS 

1; 

35H 

Saturn 

W. 

79  5S  27 

ajoi 

81  39  39 

2513 

83  20  34 

2526 

85     I   II 

m^ 

a  AquJlBG 

w. 

38  Z7  54 

4309 

39  34  38 

4^94 

40  43  10 

4095 

41   53   17 

4007, 

Mars 

E, 

41   II  49 

sSar 

39  37  49 

384ES 

38     4   13 

2S5B 

36  31     0 

9BW 

Sun 

E. 

83  26  20 

3840 

80  52  44 

^53 

79  19  25 

2869 

77  4&  25 

28S1 

H 

Antares 

W, 

95  34  37 

ato5 

97  13  25 

361 S 

98  51  56 

26ig 

100  30  12 

2a»o 

Saturn 

w. 

93  20     I 

*S99 

94  58  57 

tlSii 

96  37  37 

SG,3 

gS   16     T 

BO35 

fl  Aquil^ 

w* 

48     a  39 

»™ 

49   tg  26 

3659 

50  36  57 

3613 

51   55     7 

3590 

Sun 

E. 

70     5  41 

»mS 

68  34  23 

3961 

67     3  21 

JE973 

65  32  35 

3gS6 

15 

Saturn 

W. 

106    24    TO 

^5690 

108     I     3 

2701 

109  37  41 

2711 

III    14     6 

2721  i 

a  Aquilic 

W. 

58  33  32 

S4?8 

59  54  21 

$4^3 

6i  15  27 

5450 

62  36  47 

3453 

Sun 

E, 

5S     2  39 

3<H7 

56  33  25 

3059 

55     4  25 

3070 

53  35  39 

3qBi 

i6 

a  Aqoilae 

W* 

G9  a6     0 

340e 

70  4B  10 

34f>a 

72  ro  23 

5401 

73  32  38 

3400 

Fomalhaut 

W. 

44  49     7 

5677 

46     6  19 

3639 

47  24  If 

36oe 

48  42  39 

3576 

Sun 

E, 

46  15  ao 

St38 

44  47  57 

3149 

43  20  47 

31  fid 

41  53  50 

3171 

i7 

a  Aquilffi 

w. 

80  23  52 

S40S 

81  46     0 

3410 

83     8     5 

3415 

84  30     5 

34M 

Fomalhaut 

w. 

55  21   59 

3471 

5&  42  55 

343B 

1     58     4     6 

344fi 

59  25  31 

3435 

a  Pegasi 

w. 

32  37  49 

337* 

34     0  33 

3344 

35  23  54 

3315 

36  47  48 

329J 

SUK 

E. 

34  4«  ao 

3a^ 

33  I'S  41 

3337 

31  51   l^ 

514a 

30  26     4 

3*M 

1 

2Z 

SuK 

w. 

^i  35     5 

3500 

22  55  29 

3496 

24  15  58 

349* 

25  36  31 

u^ 

KcK^^l'is 

E. 

65  34  31 

3075 

H    5  51 

307B 

62  37  H 

30S0 

61     8  40 

yyRi 

Jupiter 

E, 

97  23  16 

30S6 

95  59  49 

3fl87 

94  31  34 

3090 

93     3     2 

3091 

«3 

Sun 

W, 

32  20     1 

347B 

33  40  50 

5473 

35     I  4a 

5473 

36  22  36 

3471 

RegulQB 

E- 

53  46  27 

5091 

52   i3     6 

309a 

50  49  47 

3D9« 

49   21    28 

l&M 

Jupiter 

E. 

85  41   42 

3099 

84   13  31 

3*190 

82  45  30 

3100 

81    17    10 

3101 

Spica 

E. 

107  49     2 

! 

3oSa 

106  20  31 

30S3 

104  52     I 

30S3 

103  23  31 

3^1 

XVL 
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GREENWICH  MEAN  TIME. 

i.UNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  INrectioii 
of  Object 

Midnight 

Qf 

Diff. 

XVk- 

of 
Diff. 

XVIIIh. 

of 
Diff: 

XXIh. 

of 
Diff. 

•        f       m 

0             »             IV 

or* 

• 

•         f         m 

lO 

Spica 

W. 

93     8  59 

«48 

94  56  15 

9afBo 

96  43  13 

8373 

98     29     52 

8886 

Antares 

W. 

47  26  25 

M43 

49  13  48 

aas6 

51     0  53 

3368 

52  47  39 

38BX  1 

Saturn 

W. 

45  "  21 

■853 

46  58  27 

as66 

48  45  17 

3377 

50  31  51 

3388; 

Fomalhaat 

E. 

42     I  37 

3337 

40  38     8 

343« 

39  16  28 

3539 

37  56  47 

3660' 

a  Pegasi 

E. 

58  25  26 

a453 

56  43     6 

8473 

55     I  15 

3496 

53  19  56 

a5i9| 

Mars 

E. 

73  47  15 

asxo 

72     6  15 

*5aS 

70  25  34 

«538 

68  45  t3 

395Z 

Sun 

E. 

"4  43  43 

8S6t 

"3     3  55 

a574 

III  24  24 

8587 

109  45  II 

8600 

ZI 

Spica 

W. 

107  18  21 

8353 

109     3     5 

93» 

no  47  29 

3379 

112  31  34 

3393 

Antares 

W. 

61  36  46 

S346 

63  21  38 

•360 

65     6  10 

8373 

66  50  23 

3387 

Saturn 

W. 

59  20  27 

a347 

61     5  18 

3360 

62  49  50 

3373 

64  34     4 

3385  , 

a  Pegasi 

E. 

45     2    9 

9660 

43  24  36 

1695 

41  47  50 

3733 

40  II  53 

3773  1 

Mars 

E. 

60  28  24 

96as 

58  50     3 

t64i 

57  12    4 

3637 

55  34  26 

a673| 

Sun 

E. 

loi  33  43' 

a669 

99  56  22 

t684 

98  19  20 

8698 

96  42  37 

3713 

12 

Antares 

W. 

75  26  42 

3453 

77    9     I 

•467 

78  51     X 

8480 

80  32  43 

3493 

Saturn 

w. 

73  10  39 

•450 

74  53     3 

2463 

76  35     9 

8475 

78  16  57 

3488 

Mars 

E. 

47  31  34 

«753 

45  56     4 

1770 

44  20  57 

8787 

42  46  12 

3804 

Sun 

E. 

88  43  47 

t784 

87     8  58 

t798 

85  34  27 

88zx 

84     0  14 

3826 

n 

Antares 

W. 

88  56  40 

aS56 

90  36  35 

•569 

92  x6  12 

8581 

93  55  33 

8593 

Saturn 

W. 

86  41  31 

«55i 

88  21  34 

t563 

90       I    20 

8575 

91  40  49 

3588 

a  Aquilae 

W. 

43     4  50 

3W 

44  17  40 

3860 

45  31  40 

46  46  42 

3747 

Mars 

E. 

34  58  12 

a897 

33  25  49 

3917 

31  53  52 

3939 

30  22  22 

8960 

Sun 

E. 

76  13  42 

8894 

74  41   16 

3909 

73     9     8 

9931 

71  37  16 

3935 

14 

Antares 

W. 

102     8  12 

«65a 

103  45  57 

3«3 

105  23  27 

9674 

107    0  42 

3685 

Saturn 

W. 

99  54     9 

S646 

loi  32    2 

3657 

103     9  40 

3669 

104  47     2 

3679 

a  Aquilae 

W. 

53  13  52 

3561 

54  33     9 

3536 

55  52  53 

3514 

57  13     2 

3495 

Sun 

E. 

64     2     5 

tgao 

62  31  51 

30X1 

6i     I  52 

3033 

59  32     8 

3Q35 

15 

Saturn 

W. 

112  50  16 

«733 

114  26  12 

3743 

116     I  55 

3753 

117  37  24 

3763 

a  AqiiilflR 

W. 

63  58  20 

3430 

65  20    3 

3433 

66  41  55 

3415 

68     3  55 

34»o 

Sun 

£. 

52     7     8 

3094 

50  38  51 

3105 

49  10  47 

3x16 

47  42  57 

3137 

i6 

a  Aquilae 

W. 

74  54  54 

3400 

76  17  10 

3400 

77  39  26 

5403 

79     I  40 

3404 

Fomalhaat 

W. 

50     I  40 

3550 

51    21      9 

3536 

52  41-    4 

3506 

54     I  21 

3488 

Sun 

E. 

40  27     6 

3zte 

39     0  35 

SI93 

37  34  17 

3304 

36     8  12 

3314 

17 

a  Aquilae 

W. 

85  51  59 

34^3 

87  13  47 

S43X 

88  35  29 

3438 

89  57     3 

3445 

Fomalhaut 

W. 

60  47     8 

34«6 

62     8  55 

3417 

63  30  52 

34" 

64  52  56 

3405 

a  Pegasi 

W. 

38  12  10 

3*70 

39  36  56 

3353 

41     2    4 

3337 

42  27  29 

3335 

Sun 

E. 

29     I     5 

3271 

27  36  20 

3384 

26  II  50 

3397 

24  47  35 

33X3 

22 

Sun 

W. 

26  57     7 

3486 

28  17  47 

3484 

29  38  29 

3481 

30  59  14 

3480 

Regulus 

E. 

59  40    9 

3084 

58  ZI  40 

3087 

56  43  14 

3088 

55  14  50 

3089 

Jupiter 

E. 

91  34  42 

3094 

90    6  25 

3095 

88  38     9 

3096 

87     9  55 

3097  1 

I 

23 

Sun 

W. 

37  43  32 

3470 

39     4  30 

3467 

40  25  31 

3464 

41  46  35 

3463  1 

Regulas 

E. 

47  53  10 

3093 

46  24  52 

3094 

44  56  35 

3094 

43  28  18 

3093  , 

Jupiter 

E. 

79  49     I 

3ZOO 

78  20  51 

3100 

76  52  41 

3099 

75  24  30 

3098  1 

Spica 

E. 

xoi  55     I 

308a 

100  26  30 

3083 

98  57  58 

3081 

97  29  25 

3079 

90 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L. 

P.  L. 

P.L. 

P.L 

Name  and  Direction 

Noon. 

of 

nil". 

of 

Vlh. 

of 

IXh. 

of 

of  Object 

DifE. 

DifE. 

Diff. 

Difl. 

- 

0         t         m 

0         t         m 

e        t        m 

e         t         m 

24 

Sun 

W. 

43     7  42 

3459 

44  28  52 

3455 

45  50     6 

3453 

47  "  23 

3448 

Regulus 

E. 

42    0     0 

3093 

40  31  42 

3092 

39     3  23 

309X 

37  35     3 

3091 

Jupiter 

E. 

73  56  18 

3097 

72  28     5 

3096 

70  59  50 

3094 

69  31  33 

3092i 

Spica 

E. 

96    0  50 

S078 

94  32  13 

3076 

93     3  34 

3073 

91  34  52 

3070 

25 

Sun 

W. 

53  59     I 

3423 

55  20  49 

3419 

56  42  44 

34x3 

58     4  46 

3407 

Venus 

W. 

29  15  16 

35" 

30  35  28 

3505 

31  55  47 

3499 

33  16  12 

3493 

Regulus 

E. 

30  13     5 

3086 

28  44  38 

3084 

27  16     9 

3084 

25  47  40 

3083 

Jupiter 

E. 

62     9  28 

3078 

60  40  52 

3075 

59  12  12 

3071 

57  43  27 

3066 

Spica 

E. 

84  10  23 

305a 

82  41  14 

3047 

81   12     0 

3043 

79  42  40 

3037 

26 

Sun 

W. 

64  56  56 

3368 

66  19  49 

3358 

67  42  53 

3349 

69     6     8 

3339 

Venus 

W. 

40    0  13 

3455 

41  21  27 

3446 

42  42  52 

3437 

44     4  27 

3426  1 

Pollux 

W. 

20  13  13 

3861 

21  38  xo 

3aai 

23     3  54 

3x86 

24  30  20 

3154 

Jupiter 

E. 

50  18  x6 

304a 

48  48  55 

3036 

47  19  27 

3030 

45  49  52 

3024 

Spica 

E. 

7a  14     7 

sag 

70  43  58 

2996 

69  13  40 

fl987 

67  43  II 

•979 

27 

Sun 

W. 

76     5  21 

sa84 

77  29  51 

3271 

78  54  36 

3259 

80  19  36 

3246 

Venus 

W. 

50    55    22 

3371 

52  18  12 

3358 

53  41   17 

3345 

55     4  36 

3332 

Pollux 

W. 

31  50  55 

3Q34 

33  20  26 

3014 

34  50  22 

2994 

36  20  42 

2976 

Jupiter 

E. 

38  20     3 

2994 

36  49  43 

a988 

35  19  15 

3983 

33  48  41 

2978  1 

Spica 

E. 

60     7  56 

2930 

58  36  15 

•919 

57     4  20 

2908 

55  32  II 

2896 

Antares 

E. 

105  47  54 

992a 

104  i6     3 

2911 

102  43  58 

1899 

lOI    II   38 

■887 

Saturn 

E. 

107     I  57 

2914 

105  29  56 

2903 

103  57  41 

a89i 

102  25  II 

a879 

28 

Sun 

W. 

87  28  39 

3173 

88  55  20 

3158 

90   22   20 

3x4a 

91  49  39 

3125 

Venus 

W. 

62     5  15 

3259 

63  30  15 

3a4a 

64  55  34 

32a6 

66  21   12 

3209 

Pollux 

W. 

43  58     8 

a885 

45  30  46 

a868 

47     3  46 

aSjo 

48  37     9 

2832 

Spica 

E. 

47  47  32 

aSsa 

46  13  46 

a8x8 

44  39  42 

a8o5 

43     5  20 

2791 

Antares 

E. 

93  25  57 

aSax 

91  51  57 

a8o7 

90  17  38 

a79a 

88  43     0 

VTJ 

Saturn 

E. 

94  38  35 

aSia 

93     4  23 

8798 

91  29  53 

3784 

89  55     4 

«769 

29 

Sun 

W. 

99  II  20 

3039 

100  40  45 

303X 

102    ID   32 

Sooa 

103  40  42 

IW83 

Venus 

W. 

73  34  28 

3iaz 

75     2  12 

3103 

76  30  i8 

3084 

77  58  47 

3065 

Pollux 

W. 

56  29  54 

274X 

58     5  39 

2723 

59  41  48 

2704 

61    18    22 

a687 

Spica 

E. 

35     8  46 

37x6 

33  32  28 

270a 

31  55  51 

3687 

30  18  53 

267a 

Antares 

E. 

80  44  44 

2697 

79     8     0 

3681 

77  30  54 

a663 

75  53  25 

2646 

Saturn 

E. 

81  55  54 

a689 

80  19     0 

a673 

78  41  44 

8656 

77     4     5 

2640 

30 

Sun 

W. 

III   17  32 

2887 

112  50     8 

a866 

114  23  10 

a847 

115  56  37 

2827 

Venus 

W. 

85  27  14 

2965 

86  58  10 

2946 

88  29  31 

2925 

90     I  18 

•904 

Pollux 

W. 

69  27  29 

a59x 

71     6  36 

3572 

72  46     9 

a553 

74  26     9 

a534 

Regulus 

W. 

32  25     8 

2587 

34     4  21 

as66 

35  44     3 

a545 

37  24  14 

85*5 

Antares 

E. 

67  40     0 

2556 

66     0     5 

2538 

64  19  44 

a5i9 

62  38  57 

2501 

Saturn 

E. 

68  50     I 

8552 

67  10     0 

2534 

65  29  34 

a5X7 

63  48  44 

3498 

31 

Venus 

W. 

97  46  49 

980X 

99  21   15 

278X 

100  56     8 

976X 

102  31  27 

8741  ' 

Pollux 

W. 

82  52  48 

U3S 

84  35  29 

Ms^ 

86  18  36 

^QI 

88     2  10 

a]»3  '. 

Regulus 

w. 

45  52   15 

14^4 

47  35   16 

2404 

49   18  45 

23B4 

51     a  42 

5365  1 

A  ij  tares 

E. 

54     8  3a 

2407 

52  25     7; 

ajsg 

50  41   16 

S37O 

48  56  5S 

1352 

Saturn 

E, 

55   18   14 

3410  ' 

53  34  55 

3393 

51   51     7 

^375 

50     6  57 

ajsS  , 

a  Aquilae 

E- 

106  46  20 

3002 

105  16  10 

2973 

loi  45  24 

a9*6 

102  14     4 

J 

xvin. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h   - 

P.L. 

P.L. 

P.L. 

P.L. 

o| 

Name  and  Direction 

Midnight 

of 

XVb. 

of 

XVIIIh. 

of 

XXIh. 

of 

l« 

of  Object 

Diff. 

DiiF. 

Diflf. 

Diff. 

•         r         » 

e        *        IP 

e         r         n 

0         t         m 

24 

Sun 

W. 

48  32  45 

3444 

49  54  12 

3440 

51  15  43 

3436 

52  37  19 

343X 

Regulus 

E. 

36    6  42 

3090 

34  38  20 

3088 

33     9  56 

3087 

31  41  31 

3087 

Jupiter 

E. 

68     3  14 

3090 

66  34  52 

3088 

65     6  28 

3085 

63  38     0 

3088 

Spica 

E. 

90     6     6 

3068 

88  37  17 

3065 

87     8  24 

3060 

85  39  26 

3QS6 

25 

Sun 

W. 

59  26  55 

3400 

60  49  12 

339a 

62  II  38 

3385 

63   34    12 

3376 

Venus 

W. 

34  36  44 

3487 

35  57  23 

3479 

37  18  II 

347X 

38  39     8 

S4<a 

Regulas 

E. 

24  19  10 

3084 

22  50  41 

3086 

21    22    14 

3088 

19  53  50 

3C94 

Jupiter 

E. 

56  14  36 

3062 

54  45  40 

3057 

53  16  38 

3058 

51  47  30 

3047 

Spica 

E. 

78  13  13 

3Q3I 

76  43  39 

3025 

75  13  57 

30i8 

73  44     6 

30XX 

26 

Sun 

W. 

70  29  34 

33«9 

71  53  12 

33x9 

73  17     2 

3307 

74  41     5 

3*96 

Venus 

W. 

45  26  14 

3416 

46  48  12 

3405 

48  10  23 

3394 

49  32  46 

3383 

Pollux 

W. 

25  57  24 

Sia6 

27  25     2 

3101 

28  53  11 

3077 

30  21  49 

3054 

Jupiter 

E. 

44  20    9 

3018 

42  50  19 

301a 

41  20  21 

3006 

39  50  16 

3000 

Spica 

E. 

66  12  32 

»969 

64  41  41 

8961 

63  10  39 

8950 

61  39  24 

3940 

27 

Sun 

W. 

81  44  51 

3231 

83  10  23 

3818 

84  36  II 

3204 

86     2  16 

3x88 

Venus 

W. 

56  28  II 

33x8 

57  52     2 

3304 

59  16     9 

3289 

60  40  33 

3274 

PoUox 

W. 

37  51  25 

a957 

39  22  32 

8939 

40  54     I 

8981 

42  25  53 

9903 

Jupiter 

E. 

32  18     I 

2974 

30  47  16 

8971 

29  16  27 

2969 

27  45  35 

2969 

Spica 

E. 

53  59  47 

8883 

52  27     7 

8878 

50  54  12 

2859 

49  21     0 

3846 

Antares 

E. 

99  39     3 

a875 

98     6  12 

8868 

96  33     4 

8848 

94  59  39 

8835 

Saturn 

E. 

100  52  25 

S866 

99  19  23 

a853 

97  46     4 

8840 

96  12  28 

3837 

28 

Sun 

W. 

93  17  18 

3109 

94  45  17 

3091 

96  13  37 

3074 

97  42  18 

3057 

Venus 

W. 

67  47  10 

3193 

69  13  28 

3x75 

70  40     7 

3x58 

72     7     7 

3x40 

Pollux 

W. 

50  10  55 

aSis 

51  45     4 

8796 

53  19  37 

a779 

54  54  33 

3760 

Spica 

E. 

41  30  40 

8776 

39  55  41 

8761 

38  20  22 

2747 

36  44  44 

8738 

Antares 

E. 

87     8     2 

2762 

85  32  44 

8746 

83  57     5 

8730 

82  21     5 

•7x4 

Saturn 

E. 

88  19  55 

a753 

86  44  26 

a738 

85     8  36 

«7aa 

83  32  26 

3706 

29 

Sun 

W. 

105  II   16 

2965 

106  42  13 

9945 

108  13  35 

8986 

109  45  21 

8906 

Venus 

W. 

79  27  40 

3045 

80  56  57 

3oa6 

82  26  38 

3005 

83  56  44 

3986 

Pollux 

W. 

62  55  20 

8667 

64  32  44 

8649 

66  10  33 

3629 

67  48  48 

8610 

Spica 

E. 

28  41  36 

a657 

27     3  58 

2643 

25  26     I 

3629 

23  47  46 

36x6 

Antares 

E, 

74  15  32 

3629 

72  37  16 

2610 

70  58  35 

8593 

69  19  30 

2574 

Saturn 

E. 

75  26     4 

a62a 

73  47  39 

8604 

72     8  50 

3588 

70  29  38 

2569 

30 

Sun 

W. 

117  30  30 

a8o7 

119     4  49 

8787 

120  39  34 

3757 

122  14  45 

2747 

Venus 

W. 

91  33  32 

9884 

93     6  II 

8863 

94  39  17 

3848 

96  12  50 

3838 

Pollux 

W. 

76     6  35 

35x5 

77  47  28 

2495 

79  28  48 

2476 

81  10  35 

2458 

Regulus 

W. 

39     4  53 

2504 

40  46     I 

2484 

42  27  37 

2463 

44     9  42 

3443 

Antares 

E, 

60  57  45 

348a 

59  16     6 

•463 

57  34     I 

2445 

55  51  30 

8486 

Saturn 

E. 

62     7  28 

8480 

60  25  47 

8468 

58  43  41 

2445 

57     I  10 

2427 

31 

Venus 

W. 

104     7  13 

t7ao 

105  43  26 

870X 

107  20     5 

8681 

108  57  10 

366x 

PoUux 

W. 

89   46    ID 

8364 

91  30  37 

8346 

93  15  30 

3328 

95     0  49 

3310 

Regulus 

W. 

52  47     7 

2346 

54  31  59 

8328 

56  17  18 

3309 

58     3     5 

3a9X 

Antares 

E. 

47  12  14 

3333 

45  27     3 

a3i5 

43  41  26 

3398 

41  55  23 

3380 

Saturn 

E. 

48  22  22 

234a 

46  37  23 

8326 

44  52     I 

33x0 

43     6  16 

8296 

a  Aquilae 

E. 

100  42  II 

a895 

99     9  46 

8872 

97  36  51 

2849 

96     3  27 

3828' 

92 


JUNE,  1898. 


AT  GREENWICH  APPARENT  NOON. 


I 

I 


Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 


THE  SUN'S 


Apparent 
fiJEht  AsceD^ia 


h      m       8 

4  37  32.82 

4  41  38.60 

4  45  4474 

4  49  5125 

4  53  58.11 

4  58  5-29 

5  2  12.79 
5  6  20.59 
5  10  28.67 

5  14  3702 

5  18  45.61 

5  22  54.43 


5  27 
5  31 
5  35 


3.44 
12.64 

21.99 


5  39  3146 
5  43  41.04 
5  47  50.68 


5  52 

5  56 

6  o 


0.37 
10.08 
19.78 


29.44 
39.04 
12  48.54 


4 
8 


6  16  57.92 
6  21  7.16 
6  25  16.23 

6  29  25.12 

6  33  33.79 
6  37  42.22 

6  41  50.41 


Diff.  Tor 
t  Hour. 


0.232 
0.248 
0.263 

0.278 
:o.292 
0.306 

0.319 
0.331 
0.342 

0.353 
0.362 

0.371 

0.379 

ro.386 

0.392 

0.397 
0.401 
0.403 

0.404 
0.404 
0.403 

0.401 
0.398 
0.393 

0.387 
0.381 
0.374 

0.366 
0.356 
0.346 

0.335 


Apparent 
DeclinadoiL 


N.22  6  0.7 

22  13  52.2 
22  21  20.4 

22  28  25.3 
22  35  6.6 
22  41  24.3 

22  47  18.I 
22  52  48.0 

22  57  53-8 

23  2  35.3 

23  6  52.6 
23  10  45.5 

23  14  13.8 
23  17  17.6 
23  19  56.7 

23  22  II.O 
23  24  0.6 
23  25  25.4 

23  26  25.4 
23  27  0.6 
23  27  10.9 

23  26  56.4 
23  26  17.1 
23  25  13.0 

23  23  44-2 
23  21  50.8 

23  19  32.7 

23  16  50.1 

23  13  430 
23  10  11.6 

N.23  6  15.9 


Diffi-for 
I  Hoar. 


+20.12 
19.16 
18.19 

+17.21 
16.23 
15.24 

+14.24 

13.24 
Z2.24 

+11.23 

Z0.2I 

9.19 

+  8.17 
7.14 

6.IX 

+  5.08 
4.05 
3.02 

+  1.99 
+  0.95 

—  0.09 

-  1. 12 
2.16 
3.19 

—  4.22 
5.24 
6.26 

-  7.28 
8.30 
932 

-10.32 


Semi* 


15  48.36 
15  48.23 
15    48.11 

15  47.98 
15  47.86 

15  47-74 

15  47.62 

15  47.51 
15  47.40 

15  47.29 

15  47.19 
15  47.09 

15  47.00 
15  46.91 
15  46.82 

15  46.74 

15  46.67 
15  46.60 

15  46.54 
15  46.48 
15  46.43 

15  46.39 
15  46.35 
15  46.31 

15  46.28 
15  46.26 
15  46.24 

15  46.22 
15  46.21 
15  46.20 

15  46.19 


Sidereal 

Time  of 

Semi- 
dJa,  meter 
Passing 


68.42 
68.48 
68.53 

68.58 
68.63 

68.6/ 

68.71 

68.75 
68.78 

68.81 
68.84 
68.87 

68.89 
68.91 
68.92 

68.93 
68.94 
68.95 

68.96 
68.96 
68.96 

68.95 
68.94 
68.93 

68.92 
68.90 
68.88 

68.86 
68.83 
68.80 

68.77 


Bqnidoii  of 

Titnc 

tob« 

Subtrncted 

from 


A^dcd  to 
Appareiit 


24-55 

1536 

5.80 

55.87 
45.59 
35.00 

24.09 

12.88 

1.39 

49.62 

3763 
25.41 

12.98 
0.38 


o  12.37 

o  25.26 

o  38.25 

o  51.29 


4-39 
17-50 
30.61 

43.68 

56.68 

9.59 

22.37 
35.02 
47-49 

59-8o 
11.87 
23.72 


3  3532 


Diff.  tot 
I  Hour. 


0-375 
0.390 
0.405 

0.420 

0.435 
0.448 

0.461 

0.473 
0.485 

0.495 
0.504 

0.513 

0.521 
0.528 
0.534 

0.538 
0.542 
0.545 

0.546 
0.546 
0.545 

0.543 
0.540 

0.535 

0.530 
0.524 
0.516 

0.507 
0.498 
0.488 

0.478 


HoTV.— Tbe  meus  ttdi«  aF  K«tdiidiam«Ler  pk^aIdk  ^Wf  l>fl  fonai!  b?  inbiracttck^  ^.tt}  from  the  ildereal  tim^ 

Tba  aif^n  +  prefixed  to  the  hcMurly  chaji^e  ol  dorclinniLciQ  indicates  tbat  north  declin.itioRa  at€  incressiafff  lbs 
cifn  —  mdicateA  that  aonb  decliDsdons  at?  decreasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 

i 
1 

•s 
S 

1 

1 

•s 

1 

THE  SUN'S 

Equation  of 

Time. 

tolM 

Added  to 

Diff.  for 
zHour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Rigbt  Ascension. 

Diff.  for 
zHour. 

Apparent 
DecUnaUon. 

Diff.  for 
zHoor. 

Subtracted 

from 
Mean  Tima 

Wed. 
Thur. 
Frid. 

I 

2 

3 

h     m        t 

4  37  33-23 
4  41  38.98 
4  45  45-IO 

t 
10.231 
10.247 
10.262 

0          »             «r 

N.22    6     1.6 
22  13  53.0 
22  21  21. 1 

+20.12 
19.16 
Z8.19 

m        ■ 
2    24.53 

2    15.34 
2      5.78 

t 

0.375 
0.390 
0.405 

h      m        t 

4  39  5776 

4  43  54-32 
4  47  50.88 

Sat 

SUIV. 

Mon. 

4 
5 
6 

4  49  51.58 
4  53  58.41 
4  58     5.56 

XO.277 
10.291 
10.305 

22  28  25.9 
22  35     7.1 
22  41  24.7 

+17.21 
16.22 
1523 

I    55.86 
I    45.58 
I    34.99 

a42o 
0.435 
0.448 

4  51  47-44 
4  55  43-99 
4  59  40-55 

Tues. 
Wed. 
Thur. 

7 
8 

9 

5     2  13.03 
5     6  20.80 
5  10  28.85 

XO.318 
10.330 
IO.34X 

22  47  18.4 
22  52  48.2 
22  57  54.0 

+14.24 
13.24 
12.23 

I    24.08 
I    12.87 
I       1.38 

0.461 

0.473 
0.485 

5    3  37-" 
5    7  33-67 
5  II  30.23 

Frid. 

Sat. 

5WV. 

lO 

II 

12 

5  14  37.17 
5  18  45.72 
5  22  54.50 

10.351 
10.361 
10.370 

23     2  35.5 
23    6  52.7 
23  10  45.6 

+11.22 

Z0.2I 

9.19 

0   49.61 
0   37.62 
0   25.40 

0.495 
0.504 
0.513 

5  15  26.78 
5  19  23.34 
5  23  19.90 

Mon. 
Tues. 
Wed. 

13 

15 

5  27     3.48 
5  31  12.64 
5  35  21.95 

10.378 
10.385 
10.391 

23  14  13.9 
23  17  17.6 

23  19  56.7 

+  8.17 
7.14 

6.II 

0    12.98 
0      0.38 

0.52Z 
0.528 
0.534 

5  27  16.46 
5  31  13-02 
5  35    9-58 

0    12.37 

Thur. 
Frid. 
Sat. 

16 

17 
18 

5  39  31.39 
5  43  4093 
5  47  50.53 

10.395 
10.398 
10.400 

23  22   II.O 
23  24    0.6 
23  25  25.4 

+  5.08 
4.05 
3.02 

0   25.26 
0   38.24 
0   51.28 

0.538 
0.542 
0*545 

5  39    6.13 
5  43    2.69 
5  46  5925 

Mon. 
Tues. 

19 
20 
21 

5  52    0.19 

5  56    9.86 

6  0  19.52 

10.402 
10.403 
10.402 

23  26  25.4 
23  27     0.6 
23  27  10.9 

+  X.98 
+  0.94 
—  0.09 

I      4.38 
I    17.49 
I    30.60 

0.546 
0.546 
0*545 

5  50  55-81 
5  54  52.37 
5  58  48.92 

Wed. 
Thur. 
Frid. 

22 

23 
24 

6    4  29.14 
6    8  38.70 
6  12  48.17 

10.400 

10-397 
10.392 

23  26  56.4 
23  26  17.2 
23  25  13.1 

-  1.12 

2.15 
3.18 

I    43.66 

1  56.66 

2  9.57 

0.543 
0.540 

0.535 

6    2  45.48 
6    6  42.04 
6  10  38.60 

Sat 

SUN. 

Mon. 

25 
26 
27 

6  16  57.51 
6  21     6.72 
6  25  15.75 

10.386 
10.380 
10.373 

23  23  44.4 
23  21  51.0 

23  19  330 

-  4.21 
5.24 
6.26 

2    22.35 
2    35.00 
2    47.47 

0.530 
0.524 
0.516 

6  14  35.16 
6  18  31.72 
6  22  28.28 

Tues. 
Wed. 
Thur. 

28 
29 
30 

6  29  24.60 

6  33  33.23 
6  37  41.64 

10.364 
10.355 
10.345 

23  16  50.5 

23  13  43.5 
23  10  12.1 

-  7.28 
8.30 
9.31 

2  59-77 

3  11.84 
3  23.69 

0.507 
0.498 
0.488 

6  26  24.83 
6  30  21.39 
6  34  17-95 

Frid. 

31 

6  41  49.80 

10.334 

N.23    6  16.5 

-10.32 

3  35.29 

0.478 

6  38  14.51 

NoTS.— The  set 

ThesifC 

incre* 

aidiameter  for  meat 
Q  +  prefixed  10  the 
Ming ;  the  sign  —  in 

1  noon  may 
hourly  chan 
dicates  that 

be  assumed  the  same  as  that  for 
ge  of  declination  indicates  that  0 

apparent  noon, 
orth  declinatio 

ns  are 

DiS.  for  I  Hour, 
+  9'-8565. 
CTabIa  IIL) 
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in. 


AT  GREENWICH  MEAN  NOON. 


i 

o 


3 


THE  SUN'S 


TRUE  LONGITUDE. 


Diff.  for 
I  Hour. 


LATITUDE. 


Lofrsrithm 

of  the 

Radius  Vector 

of  the 

Barth. 


Diff.  for 
I  Hour. 


Mean  Time  t 
of 
Sidereal  Noon. 


lO 
II 
12 

13 

H 
15 

i6 

17 

i8 

19 

20 
21 

22 
23 

24 

25 
26 
27 

28 
29 

30 
31 


52 

53 

54 

55 
56 
57 

58 

59 
60 

61 
62 
63 

64 

65 
66 

67 
68 
69 

70 

71 
72 

73 
74 
75 

76 

77 
78 

79 
80 
81 

182 


70  58    9.9 

71  55  36.2 

72  53     1-2 

73  50  25.4 

74  47  48.7 

75  45  "•! 

76  42  32.9 

77  39  53-9 

78  37  14,5 

79  34  34-6 

80  31  54.1 

81  29  13.3 

82  26  32.1 

83  23  50.5 

84  21     8.6 

85  18  26.3 

86  15  43.7 

87  13     0.6 

88  10  17.1 

89  7  33.2 

90  4  48.7 

91  2     3.8 

91  59.  18.4 

92  56  32.5 

93  53  45-9 

94  50  .^-9 

95  48  1 1.4 

96  45  23.5 

97  42  35- 1 

98  39  46.4 

99  36  57-5 


57 
54 
52 

49 
47 
44 


33-5 
59.7 
24-5 

48.5 
11.6 

33.8 


41  55.5 
39  16.3 
36  36.7 


33  56.6 
31   15-9 
350 


28 


25 
23 
20 


53-6 
1 1.8 
29.7 


17  47.2 

15    4-5 
12  21.2 


37.5 

53.4 

8.7 


I  23.7 
58  38.1 
55  52.0 


53 

50 
47 

44 
41 
39 


5-2 

18.0 

304 

42.3 

53-7 

4*8 


36  157 


4362 
43.57 
43.53 

43.49 
43.45 
43.42 

43.39 
43.37 
43.35 

43.33 
43.31 
43.29 

43.27 
43.26 

43.25 

43.23 
43.21 
43.19 

43.18 
43.16 
43.14 

43.12 
43.10 
43.08 

43.05 
43.03 
43.01 

42.99 
42.98 
42.97 

142.96 


—  0.69 
0.64 

0-57 

—  0.46 

0.35 
0.22 

—  0.09 
+  0.04 

0.16 

+  0.26 

0.35 
0.40 

+  0.43 
0.43 
0.40 

+  0-34 
0.25 
0.14 

+  0.02 

—  0.1 1 
0.24 

—  0.36 

0.48 
0.57 

—  0.65 
0.69 
0.71 

-0.68 
0.63 
0.56 

--0.47 


o.cx)62oo6 
0.0062601 
0.0063186 

0.0063756 
0.0064314 
0.0064861 

0.0065394 
0.0065913 
0.0066418 

0.0066906 
0.0067377 
0,0067829 

0.0068262 
0.0068671 
0.0069059 

0.0069421 
0.0069760 
0.0070073 

0.0070361 
0.0070621 
0.0070856 

0.0071065 
0.0071250 
0.007 1 410 

0.0071548 
0.0071663 
0.0071757 

0.0071834 
0.0071892 
0.0071932 

0.0071958 


+25.1 
24.6 
24.1 

+23.6 
23.1 
22.6 

+22.0 
21.4 
20.7 

+20.0 
Z9.2 
18.4 

+175 
z6.6 
15.6 

+X4.6 
X3.6 
12.5 

+XI.4 

Z0.3 

9.2 

+  8.2 
7.2 
6.2 

+  5.3 
4.4 
3.6 

+  2.8 
2.0 
1.4 

+  0.8 


h     m        a 

9  16  52.19 

9  12  56.28 
9    9     0.37 

9     5     446 
9     I     8.54 

8  57  12.63 

8  53  16.72 

8  49  20.81 

8  45  24.90 

8  41  28.98 

8  37  33.07 

8  33  37- 16 

8  29  41.25 

8  25  45.34 

8  21  49.42 

8  17  53-51 

8  13  57.60 
8  10     1.69 

8    6     5.77 
8     2     9.86 

7  58  13.9s 

7  54  18.04 

7  50  22.12 

7  46  26.21 

7  42  30.30 

7  38  34-39 

7  34  38.48 


30  42.56 
26  46.65 
22  50.74 


17  18  54.83 


Non.— The  numbers  in  colamn  A  correspond  to  the  tme  oqainox  of  tbs  date;  in  eolnnm  k'  to  the  mean 
eqolnoz  of  January  o^a 


Diff.  for  z  Hour, 
— 9».8296. 
(Table  IL) 


IV. 
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GREENWICH 

MEAN  TIME. 

a 

THE  MOON'S 

o 

1 

•s 
5 

•SEMIDIAMETBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGB. 

Nooa. 

Midnigbt 

Noon. 

Diff.  tor 
I  Honr. 

Midnight 

Diff.  for 
z  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
z  Hour. 

Noon. 

I 

2 

3 

r            m 

16  12.1 
16  25.9 
16  36.5 

16    19.3 
16   31.7 
16   40.2 

59  21.2 

60  11.7 
60  50.7 

N 

+2.25 

1.90 

1.30 

59  47-5 

60  33.0 

61  4.3 

+2.10 
1.63 
0.95 

h        m 

9  16.9 

10  14.8 

11  17.6 

m 

2.30 
2.52 
2.70 

d 
12.0 
13.0 
14.0 

4 
5 
6 

16  42.7 
16  43.7 
16  39.4 

16   43.8 
16  42.2 

16  35-5 

61   13.4 
61  17.0 
61     1.3 

+0.56 

-0.26 

1.02 

61    17.7 
61    II.5 
60   47.1 

40.15 

-0.65 

1-34 

12  23.5 

13  29.4 

14  32.2 

2.77 
2.70 
2.52 

15.0 
16.0 
17.0 

7 
8 

9 

16  30.6 
16  18.5 
16     4.6 

16  24.9 
16  11.7 
15  57-4 

60  29.1 
59  44-8 
58  53-6 

-1.63 
2.01 
2.20 

60     8.1 
59  19.8 
58  27.1 

-1.85 

2.13 
2.21 

15  30-2 

16  23.3 

17  12.3 

2.31 
2.12 
1.97 

18.0 
19.0 
20.0 

lO 

II 

12 

15  50.2 
15  362 
15  23.6 

15  431 
15  29.7 
15  179 

58     0.5 

57     9-4 
56  22.9 

-2.19 
2.05 
I.8I 

SI  34-5 
56  45-4 
56     1.9 

-2.13 
1.94 
1.68 

17  58.4 

18  43.2 

19  27.6 

1.89 
1.85 

1.86 

21.0 
22.0 
23.0 

13 
15 

15   12.6 

15     3-5 
14  56.2 

15     7-8 
14  59.6 
H  53-2 

55  42.5 
55     90 
54  42.3 

-1.54 
1.25 
0.98 

55  24.9 
54  54-8 
54  314 

-1.40 
i.ii 
0.84 

20  12.7 

20  59.1 

21  47.1 

1.90 
1.97 
2.03 

24.0 
25.0 
26.0 

i6 

17 
i8 

14  50-7 
14  46.8 

14  44-5 

14  48.6 
H  45-5 
H  43-9 

54  22.1 
54    8.0 
53  59-4 

-0.71 
0.47 
0.24 

54  H-3 
54    30 
53  57-2 

-0.59 

0.36 

-0.13 

22  36.6 

23  26.8 
.     6 

2.08 
2.11 

27.0 
28.0 
29.0 

19 

20 
21 

14  43-7 
14  44.3 
14  46.4 

14  43.8 
H  45-2 
14  48.1 

53  56.3 

53  58.6 

54  6.5 

-0.02 

+0.21 

0.45 

53  56.7 

54  1.8 
54  12.7 

+0.10 

0.33 
0.58 

0  16.8 

1  52.9 

2.07 
2.00 
1.92 

03 

1-3 
2.3 

22 
23 

24 

14  503 
H  55-9 

15  3-5 

14  52.8 

14  59-5 

15  8.1 

54  20.5 

54  41-3 

55  9-3 

+0.72 
1.02 
1.32 

54  300 

54  54-4 

55  26.1 

+0.87 
1.17 
1.48 

2  38.1 

3  21.7 

4  4-3 

1.85 
1.79 
1.76 

3-3 
4-3 
5.3 

25 
26 
27 

15  13.2 
15  24.9 
15  38.3 

15  18.8 
15  31-4 
15  45-5 

55  44-8 

56  27.7 

57  I7-0 

+  1.64 
1.93 
2.16 

56     5.4 

56  516 

57  43-5 

+1.79 
2.05 
2.24 

4  46.7 

5  30.1 

6  15.6 

1.78 
1.84 
1.96 

6.3 
7.3 

8.3 

28 
29 

30 

15  52.9 

16  7.9 
16  22.0 

16    0.4 
16  15.2 
16  28.3 

58  10.7 

59  5-7 
59  57-6 

+2.28 
2.25 

2.01 

58  38.3 

59  32.4 

60  20.7 

+2.29 
2.16 
1.81 

7     4-6 

7  58.3 

8  57.2 

2.13 
2.34 
2.56 

9-3 
10.3 
11.3 

31 

16  33-9 

16  38.4 

60  41.0 

+1.55 

60  57.8 

+1.23 

10     0.7 

2.72 

12.3 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Rlffbt 

DitL  tot 

Pff^LinatiorL 

DllLfOT 

Hoot. 

Rfgbt 

Diff.ror 

DecHuaUpn. 

DiCfbr 

ASCftDSiOKL 

I  Miuate. 

I  B£iimt«, 

Aocenaiou, 

I  MioLttft. 

1  Mimu^ 

WI 

IDNES] 

DAY  I- 

FRIDAY  3. 

b     PI        m 

e 

a          *           m 

rt 

b     m        « 

s 

fl             P              s 

■       ' 

O 

13  36  39-37 

3,3^ 

S.15  33  29.3 

«.4e3 

0 

15   36   37.24 

a.6B3o 

S,23  3t>  43-7 

6.69fi 

I 

J 3  39  58,00 

a.SMi 

15  45  54-9 

ia.38S 

I 

IS  39  1S.42 

3.6895 

23  37  18.0 

6.487 

2 

13  41   I7-IO 

t.33xi 

15  58  15-9 

13.31a 

2 

15  41    59-98 

3,695a 

33  43  42*1 

6.iifi 

3 

13  43  36.67 

a.33M 

16   10  ^z^^ 

ia.a34 

3 

15   44  41.92 

a.yoit 

23  49  55.9 

6.M4 

4 

13  45  56-73 

a, 33^1 

16  22  44.0 

13.154 

4 

15   47   24.23 

a.7oSa 

23  55  59-4 

5-97' 

5 

13  48  17.24 

a,  3460 

16  34  50.8 

111,07* 

5 

15  50     5.  go 

3,7Mi 

24     1  52.4 

5.796 

6 

13  5^  3S'^4 

1.3SIO 

16  46  52.6 

11.9S8 

6 

15  52  49-92 

11-7199 

24     7  34-9 

5.fi» 

7 

13  5^  59^72 

fl,36w 

16  58  49-4  , 

11.903 

7 

15  55  33.29 

a.7^5« 

24  13     6,8 

3,443 

8 

13  55  2k68 

a.3?oi 

17  10  40.9 

U.H14 

a 

15  58  16.99 

a, Till 

24  la  28.0 

s.-ftj 

9 

13  57  44-13 

3,37^1 

17  22  27.1 

11.725 

9 

16     1     1.02 

a. 7365 

24  23  38.4 

5.083 

lO 

14     0     7-07 

2,im 

17  34     7^9 

11.633 

10 

16     3  45.37 

a.74'7 

24  28  37,8 

4-»99 

11 

14     2  30.49 

a.  39** 

17  45  43- 1 

11.539 

II 

16     6  30,03 

a.746B 

24  ^^  26.3 

4,716 

12 

14     4  54.40 

a.4oi<S 

17  57  12.6 

ir.+44 

12 

16     9  14,99 

a.  75 1 7 

34  38    3-7 

4-531 

13 

14     7  i8.3o 

2.4108 

18     8  36,4 

1 1. 347 

13 

t6  12     0,24 

3.7565 

24  42  30.0 

4*3*4 

^4 

14     9  43.70 

a.  4 191 

ra   19  54.2 

11^247    1 

14 

16   14  45*77 

S.7610 

24  46  45.0 

4-157 

15 

14  1%     g.og 

«.4=73 

18  31     6.0 

11,143 

15 

16   17  31,56 

a.7<^3 

34  50  48,8 

5-9<S9 

16 

14  14  34.97 

J!*4JSS 

18  42  II. 6 

i*,04l 

16 

16  20  17.61 

%7^ 

24  54  41-3 

3.779 

^7 

14   17     1*35 

a.M37 

iH  53   10.9 

10.935 

17 

16  23     3.91 

a.  7736 

24  58  22.3 

3^SSB 

,    iS 

14   ig  28.22 

a. 4520 

19     4     3.8 

io.ft*7 

18 

16  25  50.44 

■-7774 

25     I   51-8 

3-39& 

^9 

14  3«  55-59 

a. 4603 

19  14  50.1 

10.717 

19 

16  28  37.20 

a.7»ii 

25     5     9-8 

3*»3 

20 

14  24  23.45 

^■4^4 

19  25  29.8 

10.603 

20  , 

16  31  24.17 

a.7B*3 

25     8  16,3 

3-«9 

31 

14  26  51,80 

^htc? 

19  36     2.7 

10,490 

21 

16  34  JX.34 

a. 7877 

25  11   10.9 

3,81$ 

32 

14  29  20,65 

I.4«t9 

19  46  «8*6 

10.373 

22 

16  36  58.70 

a.raoa 

25  13  54-^ 

3.630 

33 

14  3^  49-99 

lURSD 

S.19  56  47-5 
AY  2. 

1&356 

23 

16  39  46,24 
SA 

■■7937 

TURDJ 

S.SS  16  25,3 
^Y4. 

*-4*l 

0 

14  34  19,84 

a.j0J3 

S.20     6  59,3 

10*137 

0 

16  42  3395 

i.796| 

S.25  t8  44.7 

a-aas 

I 

14  36  50.14 

3,5093 

20  17     3.9 

10.014 

I 

16  45  21,81 

3.7989 

25  20  52,3 

3.020 

2 

14  39  20.96 

a* 5177 

20  27     1.0 

9-890 

2 

i5  48     9.82 

a,  flow 

25    32    48.1 

1,830 

3 

14  41   52*26 

a.5«57 

30   36    50,7 

9-764 

3 

16  50  57-95 

a.£Q23 

25    24    31.9 

1,631 

4 

14  44  24.05 

a. 533a 

20    46    32.7 

9.635 

4 

16  53  46.20 

a.  3051 

25    26      3.8 

i.4Ja 

5 

14  46  56. 3« 

3.5*19 

20   56      6.9 

»*3<H 

5 

16  56  34.56 

«,flci67 

25    27    23.7 

1.931 

6 

14  49  29.08 

a.  55m 

21     5  33-2 

9.37a 

6 

16  59  23.01 

a.SaS[ 

25    28    31-5 

i.oai 

7 

14  52     2-33 

■*5579 

2t    14    51,6 

9.33a 

7 

17     2  11.53 

«.  6*393 

35    29    27-4 

0.831 

;   s 

14  54  36.03 

a.565« 

31    24      1,8 

g.iDi 

8 

17      5      0, 12 

9.81^3 

25   30    II. 2 

0.630 

1  ^ 

14  57  10.22 

a* 5737 

21   33     3-7 

fi.96a 

9 

17      7  48,77 

B.8113 

25    30    43.0 

0.439 

10 

14  59  44.88 

LSSie 

SI  41  57-3 

a.az3 

10 

17    10  37-46 

a^SiiS 

25    31       2.7 

0.437 

II 

15     %  20.01 

a,5ft}4 

21  50  42.4 

e.6So 

II 

17   13  z6.i8 

a.  5132 

25   31    10.3 

-  aoafi 

12 

15     4  55.61 

3.5971 

21  59  18-9 

fl.536 

12 

17  16  14.92 

a.&i33 

25  31     5*8 

+  0,176 

13 

15     7  31-66 

a,&H7 

32      7   46' 7 

a.iS9 

13 

17   19     3.66 

a.8ia3 

25  30  49-2 

^m 

14 

15  10     8.17 

a,6i*» 

22    16      5,6 

a.341 

14 

17  21  52.39 

2.8r3c 

25  30  20.5 

0.579 

15 

15  ^2  45,13 

4^6197 

22    24    15.6 

a,q9l 

15 

17  24  41.10 

a.Gii6 

25  29  39-7 

0,780 

i& 

15  15  22.54 

3,6373 

32    32    16.5 

7.93B 

16 

17  27  29.78 

a.8io8 

25  28  46.9 

o.^Si 

17 

15  18     0.39 

a- 6345 

22   40      6.2 

7-7a* 

17 

17  30  18.40 

8,8098 

25  27  42,0 

1. 183 

18 

15  20  38,68 

3,6*17 

23   47    50.6 

7.6aB 

18 

17  33     6-96 

a.So87 

25  26  25.1 

i,afia 

19 

15  23   17,40 

3.6469 

22  55  23.6 

7-471 

19 

J7  35  55-45 

3»8o74 

35  24  56,1 

1-583 

20 

15  25  56^55 

*.6559 

23      2  47*1 

7.9n 

20 

17  38  43-85 

si^Boj^ 

25  23   15,1 

1,7B« 

21 

15  28  36.11 

a.  663* 

23    10      0.9   i 

7.149 

31 

17  41  32.16 

3,6043 

25    31    22,2 

1.9B2 

22 

15  31    16.08 

a.669« 

23    17      5,0 

«.987 

22 

17  44  20.36 

t,nr»3 

25    19    17*3 

«,lS3 

23 

15  33  56^46 

»,fl753 

23  23  59*3 

6.823 

23 

17  47     8.43 

V.Sooi 

25    17      0.4 

a.aBo 

34 

15  36  37-^4 

a.6830 

S.33  30  43-7 

6,6316 

24 

17  49  56-37 

•-7W7 

S.25    14   31-7 

*.577 

VI. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hook. 

Right 

Dl£for 

Declination. 

Diff.  for 

Hour. 

lUsht 

Diff.  for 

Declination. 

Diff.  for 

AflcemtfoD. 

z  Minute. 

I  Minate, 

Ascension. 

X  Minnto. 

I  Minute. 

c 

>UNDA 

5^5. 

TUESDAY  7. 

b    m       ■ 

• 

•          «           • 

• 

h 

m        a 

a 

•           r           IT 

m 

O 

17  49  56.37 

a.7977 

S.a5  Z4  31.7 

a.  577 

0 

19 

58   25.09 

3.5xxa 

S.19  45  48.8 

XO.499 

X 

17  53  44-16 

a.  795a 

25  iz  51.1 

a.  775 

I 

20 

0  55.52 

8.5033 

19  35  15.6 

Z0.6X3 

z 

17  55  31.79 

2.7984 

25    8  58.7 

8.971 

a 

20 

3  25.48 

a. 4933 

19  24  35.2 

XO.738 

3 

17  58  19.25 

a. 7895 

25     5  54.6 

3.166 

3 

20 

5  54.96 

a.4873 

19  13  47.7 

ZO.849 

4 

z8     z     6.53 

a.  7863 

25    a  38.8 

3.36X 

4 

20 

8  23.96 

8.4794 

19     2  53.3 

10.96a 

5 

z8     3  53.61 

a.7to9 

24  59  11.3 

3.555 

5 

20 

10  52.49 

a. 47x4 

18  51  52.a 

IX.074 

6 

z8     6  40.48 

a.779* 

24  55  32.2 

3.747 

6 

20 

13   20.53 

8.4634 

18  40  44.4 

IX.X84 

7 

18     9  37.14 

a. 7757 

24  51  41^6 

3.939 

7 

20 

Z5  48,10 

a.4555 

z8  29  30.1 

IX. 393 

8 

z8  za  Z3.57 

a. 7719 

24  47  39.5 

4.130 

8 

20 

i8  15.19 

a.  4475 

z8  18     9,3 

XX.399 

9 

18  14  59.77 

a.7678 

24  43  26.0 

4.380 

9 

20 

20  41.80 

a.  4395 

z8    6  4a.  a 

XI.593 

lO 

z8  17  45.7Z 

a. 7636 

24  39     1.1 

4.508 

10 

20 

23     7.93 

3.43x6 

17  55    9.0 

zz.6a4 

ZI 

z8  ao  31.40 

a. 759a 

24  34  25.0 

4.696 

IZ 

20 

25  33.59 

3.4337 

17  43  29.7 

XX.704 

12 

z8  a3  z6.8a 

a. 7546 

24  29  37.6 

4.883 

Z2 

20 

27  58.77 

8.4x57 

17  31  44.5 

zi.Soa 

13 

18  a6     Z.95 

a.7498 

24  24  39.1 

5.068 

13 

20 

30  23.48 

a.4078 

17  19  53.4 

11.898 

14 

z8  a8  46.80 

a. 7449 

24  19  29.5 

5.353 

14 

20 

32  47.71 

8.4000 

17     7  56.7 

".998 

15 

18  31  31.34 

a.7398 

24  14     8.9 

5.433 

15 

20 

35  11.48 

3.3933 

16  55  54.4 

18.084 

i6 

18  34  15.57 

a. 7346 

24     8  37.5 

5.6x4 

16 

ao 

37  34.78 

a.3844 

z6  43  46.6 

I8.X74 

17 

18  36  59.49 

a.7a9a 

24     2  55.2 

5.794 

17 

ao 

39  57.61 

8.3766 

16  31  33.5 

Z8.a68 

i8 

18  39  43.08 

a.7a37 

23  57     2.2 

5.978 

18 

ao 

42  19.97 

a.  3689 

z6  Z9  15. 1 

18.  348 

19 

z8  4a  a6.34 

a.7x8x 

23  50  58.5 

6.X49 

19 

ao 

44  41.83 

8.36x8 

z6    6  5Z.7 

18.438 

so 

x8  45     9-25 

3.7m 

23  44  44.3 

6.383 

20 

ao 

47     3.32 

a. 3535 

15  54  23.3 

18.  514 

ai 

z8  47  5Z.81 

■3,7063 

23  38  19.7 

6.497 

21 

ao 

49  24.30 

8.3459 

15  41  50.0 

Z8.594 

aa 

18  50  34.01 

3.7003 

23  31  44.7 

6.669 

22 

ao 

51  44.83 

a.  3384 

z5  a9  la.o 

18.678 

33 

x8  53  15.85 

8.694a 
fONDA 

S.23  a4  59.4 
Y  6. 

6.839 

23 

ao 

54     4.91 
WE 

a. 3308 
.DNESI 

S.15  16  a9.3 
)AY  8. 

Za.749 

o 

18  55  57.31 

3.S978 

S.a3  18    4.0 

7.007 

0 

ao 

56  24.53 

8.3833 

S.Z5    3  4a.  z 

za*88S 

z 

z8  58  38.38 

3.68x3 

23  10  58.5 

7.174 

I 

ao 

58  43.71 

8.3x59 

14  50  50.5 

la.895 

a 

Z9     z  19.06 

3.6748 

23     3  43.1 

7.339 

a 

ai 

z     2.44 

3.3086 

14  37  54.7 

13.965 

3 

19     3  59.35 

3.6683 

22  56  17.8 

7.503 

3 

az 

3  20.74 

3.30x3 

14  24  54.7 

X3.QM 

4 

Z9     6  39.24 

a.  6614 

22  48  42.7 

7.665 

4 

ai 

5  38.60 

3,3940 

14  zz  50.6 

X3.Z08 

5 

Z9    9  18.7a 

a.  6546 

22  40  58.0 

7.834 

5 

ai 

7  56.0a 

8.3868 

13  58  42.5 

Z3.x^ 

6 

19  11  57.79 

a. 6477 

22  33     3.8 

7.988 

6 

21 

10  13.0a 

8.3797 

13  45  30.6 

13.889 

7 

19  14  36.44 

8.6406 

22   25      O.I 

8.138 

7 

21 

12    29.59 

3.2736 

Z3  32  Z5.0 

Z3.89X 

8 

Z9  Z7  Z4.66 

a. 6334 

22    16   47.2 

8.29a 

8 

ai 

14   45.73 

a. 3655 

13  18  55.7 

13.351 

9 

19  19  52.45 

3.6863 

22      8    25.0 

8.445 

9 

ai 

17       1.45 

3.3586 

13     5  32.9 

13.408 

lO 

Z9  aa  a9.8z 

3.6x89 

21  59  53.8 

8.595 

10 

ai 

19    16.76 

8.3517 

za  5a    6.7 

13.465 

ZI 

Z9  a5    6.7a 

3.6xx6 

21    51    13.6 

8.744 

II 

ai 

21    31.66 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION, 
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GREENWICH 

MEAN  TIME. 

THE  MOON  S  RIGHT  ASCENSION  AND  DECLINATION. 
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1.9094 

0  47     2.7 

13. 677 

14 

12  55  15.48 

2.X084 

II  38  52.4 

13-076 

15 

II  21  29.79 

1.9117 

I     0  43.6 

13.687 

15 

12  57  22.17 

a.xi46 

II  51  55.7 

13.035 

i6 

II  23  24.56 

X.9140 

I  14  25.1 

13.696 

16 

12  59  29.23 

8.iao8 

12    4  56.6 

ia-993 

I? 

II  25  19.47 

1.9163 

I  28     7.1 

X3.705 

17 

13     I  36.67 

a.x372 

12  17  54.9 

ia.«9 

i8 

II  27  14.52 

1.9188 

I  41  49.7 

13.714 

18 

13     3  44.49 

a. 1335 

12  30  50.5 

12.904 

19 

II  29     9.73 

1.9*14 

I  55  32.8 

13.721 

19 

13     5  52.69 

a.x399 

12  43  43-4 

12. 857  ; 

20 

II  31     5.09 

X.9240 

2      9    16.2 

13.727 

20 

13     8     1.28 

a.X4^ 

12  56  33.4 

12.809 

21 

II  33     0.61 

1.9*67 

2   23      0.0 

13.73a 

21 

13  10  10.27 

a.x53x 

13     9  20.5 

12.76X 

22 

II  34  56.30 

1.9296 

2   36   44.1 

13.737 

22 

13  12  19.65 

a.x597 

13  22     4.7 

12.  710 

23 

II  36  52.16 
S 

1.9324 

UNDA\ 

S.    2   50   28.4 
'   26. 

13.740 

«3 

13  14  29.44 
TI 

s.x66s 
JESDA^ 

S.13  34  45.7 
ir  28. 

12.658 

0 

II  38  48.19 

1.9353 

S.  3    4  12.9 

13.743 

0 

13  16  39.63 

a.x733 

S.13  47  23.6 

12.604 

I 

II  40  44.40 

1.9383 

3  17  57.6 

13.74s 

I 

13  18  50.24 

2.X802 

13  59  58.2 

12.548 

2 

II  42  40.79 

X.9415 

3  31  423 

13.745 

2 

13  21     1.26 

a.x87a 

14  12  29.4 

12.49a 

3 

II  44  37.38 

1.9447 

3  45  27.0 

13.745 

3 

13  23  12.70 

a. 194a 

14  24  57.2 

12.434 

4 

II  46  34.16 

1.9480 

3  59  II. 7 

13.745 

4 

13  25  24.56 

a.aoxa 

14  37  21.5 

12.374 

5 

II  48  31.14 

1.9513 

4  12  56.4 

13.743 

5 

13  27  36.8s 

8.2084 

14  49  4«.i 

X2.3I2 

6 

II  50  28.32 

1.9547 

4  26  40.9 

13.740 

6 

13  29  49.57 

2.2157 

15     I  58.9 

X2.248 

7 

II  52  25.71 

1.958a 

4  40  25.2 

13.736 

7 

13  32    2.73 

2.2229 

15  14  II-9 

X2.184 

8 

II   54  23.31 

X.9618 

4  54     9.2 

13.731 

8 

13  34  16.32 

a.  2302 

15  26  21.0 

xs.xx8 

9 

II   56  21.13 

X.9656 

5     7  52.9 

13.725 

9 

13  36  30.36 

a. 2377 

15  38  26.1 

12.  05 1 

10 

II   58  19.18 

1.9694 

5  21  36.2 

13.718 

10 

13  38  44.84 

a.a45a 

15  50  27.1 

XX.981 

II 

12     0  17.46 

1.973a 

5  35  19. 1 

13.7x0 

II 

13  40  59.78 

«.a5a7 

16     2  23.8 

IX.909 

12 

12      2   15.97 

x.977a 

5  49     1.4 

13.701 

12 

13  43  15.16 

a. 2602 

16  14  16.2 

IX. 837 

13 

12      4    14.7a 

x.98ia 

6     2  43.2 

13.69a 

13 

13  45  31-00 

2.267^ 

16  26     4.2 

11.76a 

H 

12     6  13.71 

x.985a 

6  16  24.4 

13.681 

14 

13  47  47.30 

a.a755 

16  37  47.6 

XX. 685 

15 

12     8  12.9s 

1.9894 

6  30     4.9 

13.669 

15 

13  50     4.06 

a.  2833 

16  49  26.4 

XX.607 

16 

12    10    12.44 

X.9937 

6  43  44-7 

X3.656 

16 

13  52  21.29 

a. 29x1 

17     I     0.5 

xi.5a8 

17 

12    12    12.19 

i.^i 

6  57  23.6 

13.64a 

17 

13  54  38.99 

2.8989 

17  12  29.8 

XX. 447 

18 

12    14    12.21 

a.oo2S 

7  II     1.7 

13.627 

18 

13  56  57.16 

2.3068 

17  23  54-1 

X1.363 

19 

12    16    12.49 

2.0070 

7  24  38.8 

13.6x0 

19 

13  59  15.81 

a.3147 

17  35  13.3 

XX.278 

20 

12    18    13.05 

2«oix6 

7  38  14.9 

13.592 

20 

14     I  34.93 

a.3aa7 

17  46  27.4 

11.192 

21 

12    20    13.88 

3.0163 

7  51  49  9 

X3.574 

21 

14     3  54-53 

a. 3307 

17  57  36.3 

XX. 103 

22 

12    22    15.00 

a.o2xx 

8     5  23.8 

13.555 

22 

14     6  14.61 

a. 3387 

18     8  39.8 

xx.oia 

23 

12    24    16.41 

2.0259 

8  18  56.5 

13-534 

23 

14     8  35.17 

2.3467 

18  19  37.8 

XO.921 

24 

12    26    18.II 

a.  0308 

S.  8  32  27.9 

13.512 

«4 

14  10  56.21 

a. 3547 

S.18  30  30.3 

XO.828 

XIL 
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r '  — 

i 

GREENWICH 

MEAN  TIME, 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION,       ' 

Hoar. 

Right 

Diflf.for 

DecIinstioiL 

Dill  for 

Hour. 

Right 

Dill  for 

DocIinatioxL 

DifLfor 

Aacensioa 

X  Minute. 

iMinate. 

Ascensioa 

X  Minute. 

xMiQQta. 

WEDNESDAY  29. 

FRIDAY,  JULY  1,  1898. 

h    m      t 

■ 

0       »        » 

» 

h       m            ■                     8                            •           r            •                     • 

0 

X 

14  10  56.21 
14  13   17.74 

a. 3547 
43.3639 

S.18   30  30.3 
18  41    17. 1 

10.838 
X0.73X 

0 

16  13     9.05      1.7x7a  S.24  46  3i«i        4.X43 

2 

14  15  39.76 

a.  37" 

18  51  58.0 

X0.633 

3 

14  18     3.27 

a.  3793 

19      2  33.1 

X0.535 

4 

14  20  25.27 

a. 3875 

19    13      2.2 

10.43s 

5 

14  22  48.77 

a. 3957 

19   23   25.1 

10.330 

6 

14  25   12.76 

a.4039 

19  33  41.8 

XO.335 

7 

14  27  37.24 

8.4iaa 

19  43  52.1 

IO.XX7 

8 

14  30      2.22 

a.42<H 

19  53  55.9 

X0.009 

•9 

14  32   27.69 

a.  4287 

20     3  53.2 

9.898 

10 

14  34  53.66 

a.4369 

20  13  43.7 

9.785 

II 

14   37   20. 12 

a. 445a 

20  23  27.4 

9.671 

12 

14  39  47.08 

a.4535 

20  33     4.2 

9.55s 

13 

14  42  14.54 

8*4617 

20  42  34.0 

9-437 

H 

14  44  42.49 

a.4700 

20   51    56.6 

9.3x7 

15 

14  47  10.94 

a.478a 

21       I    12.0 

9.195 

i6 

14  49  39.88 

3.4864 

21    10   20.0 

9.07X 

17 
i8 

14  52     9.31 
14  54  39.23 

3.4946 
3.5027 

21    19   20.5 
21    28    13.3 

8.944 
8.817 

PHASES  OF  THE  MOON. 

19 

14  57     9.64 

3.5109 

21    36    58.5 

8.687 

20 

14  59  40-54 

3.5190 

21  45  35.8 

8.556 

21 

15     2  11.92 

3.5371 

21    54      5.2 

8.433 

d     h     m 

22 

15     4  43.79 

3.5353 

22      2   26.5 

8.387 

0 

FuU  Moon     ....     June   4    2  11.3 

23 

15     7  16.14 

3.5433 

S.22    10   39.6 

8.149 

c 

Last  Quarter 10  18     4.  i 

TH 

[URSDAY  30. 

• 

New  Moon 

•      •.•••      18    I A    rn.  9    11 

"     -:7-.»      1 

3) 

First  Quarter 26  16  54.0 

0 
I 

15    9  48.97 
15  12  22.27 

3. 55" 
3.5590 

S.22    18   44.4 
22   26   40.8 

8.0x0 
7.869 

2 

15  14  56.05 

3.5669 

22   34    28.7 

7.737 

d      h 

3 

15  17  30.30 

3.5747 

22   42      8.0 

7.583 

<L 

Perigee June   4  16.4 

4 
5 

15  20     5.01 
15  22  40.18^ 

3.5823 
3.5900 

22  49  38.5 

22    57      O.I 

7.434 
7.386 

C 

Apogee    ••••••«.     10    ^-rt 

' 

6 

15  25  15.81 
15  27  51.89 

3.5976 
3.6051 

23      4    12.8 
23    II    16.4 

7.X36 
6.984 

7 

8 

15  30  28.42 

3.6136 

23    18    10.9 

6.83X 

9 

15  33     5.40 

3.6X99 

23    24    56.1 

6.675 

10 

15  35  42.81 

3.6371 

23  31  31-9 

6.5x7 

II 

15  38  20.65 

3.6343 

23  37  58.2 

6.358 

12 

15  40  58.91 

3.64x3 

23  44  14.9 

6.197 

13 

15  43  37.60 

3.6483 

23  50  21.9 

6.Q35 

H 

15  46  16.71 

3.6553 

23  56  19. 1 

5.87X 

15 

15  48  56.22 

a. 6618 

24     2     6.4 

5.706 

i6 

15  51  36.13 

3.6685 

24     7  43.8 

5.538 

17 

15  54  16.44 

3.6751 

24   13   II.O 

5.368 

i8 

15  56  57.14 

3.68XS 

24  18  28.0 

5.198 

19 

15  59  38.22 

3.6877 

24  23  34.7 

5.026 

20 

16     2  19.67 

3.6939 

24  28  31. 1 

4.853 

21 

16     5     1.49 

3.6999 

24  33   17.0 

4.677 

22 

16     7  43.66 

3.7057 

24  37  52.4 

4.501 

23 

16  10  26.18 

3.7x16 

24  42  17. 1 

4.333 

H 

16  13     9,05 

3.7173 

S.24  46  31. 1 

4.143 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

•2j 

P.L. 

P.L. 

P.L. 

P.L 

'Si 

Name  and  Direction 

Noon. 

of 

Illh. 

of 

VIb. 

of 

IXh. 

of 

^ 

of  Object 

Difl. 

Diff. 

Diflf. 

Diff. 

o         r      '  IT 

0          r         It 

•         r         fr 

•         r         m 

X 

Regulus 

W. 

59  49  i8 

«73 

61  35  57 

2255 

63  23     3 

8238 

65     10    34 

8390 

Jupiter 

W. 

28  24  35 

2379 

30     8  40 

2350 

31  53  26 

2324 

33  38  51 

2300 

Antares 

E. 

40     8  54 

9963 

38  22     0 

2245 

36  34  40 

34  46  55 

8219 

Saturn 

E. 

41  20  10 

2a8i 

39  33  42 

2267 

37  46  54 

2253 

35  59  46 

9942 

a  Aquilas 

E. 

94  29  35 

0807 

92  55  16 

2788 

91  20  33 

2770 

89  45  26 

2754 

2 

Regulus 

W. 

74  14  19 

ai43 

76     4  13 

2128 

77  54  29 

8x15 

79  45     6 

9IQ8 

Jupiter 

W. 

42  34  21 

ai95 

44  22  56 

2177 

46  II  58 

2lfiui 

48     I  25 

9x45 

a  Aquilas 

E. 

81  45     2 

2692 

80     8  12 

•684 

78  31  II 

«679 

76  54     3 

a«75 

Fomalhaut 

E. 

106  38     9 

8586 

104  58  55 

8564 

103  19  II 

8544 

loi  38  59 

9595 

3 

Regulus 

W. 

89     2  48 

90  55  10 

fl037 

92  47  47 

9029 

94  40  36 

9091 

Jupiter 

W. 

57  14     8 

9080 

59     5  38 

2070 

60  57  24 

2060 

62  49  25 

905r 

Spica 

w. 

35     0  12 

ao55 

36  52  20 

«H4 

38  44' 45 

2035 

40  37  25 

9096 

a  Aquilae 

E. 

68  47  49 

2684 

67  10  47 

3693 

65  33  58 

2704 

63  57  24 

2719 

Fomalhaut 

E. 

93  12  10 

HU 

91  29  52 

3445 

89  47  21 

«436 

88     4  37 

2429 

4 

Jupiter 

W. 

72  12  29 

2019 

74     5  33 

aoi6 

75  58  42 

9014 

77  51  55 

90XX 

Spica 

W. 

50     3  46 

1»4 

51  57  29 

1991 

53  51  18 

X988 

55  45  II 

X986 

a  Aquilas 

E. 

56     0  58 

2847 

54  27  31 

0887 

52  54  55 

2931 

51  23  15 

2981 

Fomalhaut 

E. 

79  29  20 

2419 

77  46  13 

■422 

76     3  10 

9428 

74  20  15 

«434 

a  Pegasi 

E. 

99  59  45 

2x32 

98     9  35 

SZ88 

96  19  18 

8X84 

94  28  56 

9X92 

5 

Jupiter 

W. 

87  18  22 

2014 

89  "  34 

aoi7 

91     4  41 

9021 

92  57  4« 

9096 

Spica 

W. 

65  15     3 

1987 

67     8  57 

1990 

69     2  47 

2994 

70  56  31 

X998 

Fomalhaut 

E. 

65  49     0 

8499 

64     7  46 

2520 

62  27    0 

«543 

60  46  46 

9568 

a  Pegasi 

E. 

85  16  41 

2126 

83  26  21 

2130 

81  36    7 

ai35 

79  46     I 

9141 

6 

Spica 

W. 

80  23     8 

2030 

82  15  55 

9039 

84     8  28 

9048 

86     0  47 

90S9 

Antares 

W. 

34  40  26 

2026 

36  33  19 

2035 

38  25  58 

9044 

40  18  23 

9054 

Saturn 

W. 

34  26  13 

2057 

36  18  19 

2061 

38  10  19 

2066 

40     2  II 

•073 

Fomalhaut 

E. 

52  35  49 

«747 

51     0  12 

8796 

49  25  39 

9849 

47  52  15 

•909 

a  Pegasi 

E. 

70  38  28 

2x89 

68  49  44 

22Q2 

67     I   19 

9216 

65  13  15 

993X 

Mars 

E. 

106  29  31 

2272 

104  42  51 

8281 

102  56  24 

2290 

loi  10  zo 

8300 

7 

Antares 

W. 

49  36  27 

211X 

51  27     9 

2124 

53  17  31 

9137 

55    7  33 

9I5t 

Saturn 

W. 

49  18  27 

2119 

51     8  57 

2130 

52  59  10 

8142 

54  49     5 

"55 

a  Pegasi 

E. 

56  19     8 

2326 

54  33  46 

2349 

52  48  58 

2374 

51     4  46 

a40x 

Mars 

E. 

92  23     0 

2360 

90  38  28 

«373 

88  54  15 

2388 

87  10  23 

940a 

a  Arietis 

E. 

98  14  56 

2x26 

96  24  36 

2139 

94  34  37 

•153 

92  44  58 

91^ 

8* 

Antares 

W. 

64  12  19 

2226 

66     0     8 

8241 

67  47  34 

9258 

69  34  36 

9974 

Saturn 

W. 

63  53  39 

2223 

65  41  29 

9240 

67  28  57 

2256 

69  16     2 

9971 

Mars 

E. 

78  36  26 

2482 

76  54  48 

2499. 

75  13  33 

2516 

73  32  42 

9535 

a  Arietis 

E. 

83  42     7 

2241 

81  54  41 

2258 

80     7  39 

2274 

78  21     I 

9290 

Sun 

E. 

125  22  II 

2530 

123  41  40 

2547 

122     I  32 

2564 

I20   21   47 

9581 

9 

Antares 

W. 

78  23  41 

a357 

80     8  17 

8374 

81  52  29 

3391 

83    36    16 

9408 

Saturn 

W. 

78     5  35 

2353 

79  50  18 

2370 

81  34  36 

9386 

83    18   31 

«403 

Mars 

E. 

65  14  40 

2625 

63  36  19 

2643 

61  58  23 

9663 

60   20   53 

9GB1 

a  Arietis 

E. 

69  33  58 

2375 

67  49  48 

2393 

66     6     3 

9410 

64   22   43 

9428 

Sun 

E. 

112     9     I 

2669 

no  31  40 

8687 

108  54  43 

9705 

107   18    10 

«7a3 

XIV. 
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GREENWICH  MEAN  TIME. 

LXJNAR  DISTANCES. 

• 

P.L. 

P.L. 

P.L. 

P.L. 

o§ 

Name  Had  Direction    1 

Midnight 

ol 

xvi>. 

of 

XVIIIh. 

of 

XXIb. 

of 

of  Object 

Dili. 

Diff. 

Diff. 

DiflE. 

•                  m 

.  *        (        • 

0       •       It 

•       »      » 

X 

Regulas 

W. 

66  58  31 

M04 

68  46  52 

9x88 

70  35  38 

9172 

72  24  47 

■157 

Jupiter 

W. 

35  24  52 

«76 

37  II  27 

«53 

38  58  35 

■■33 

40  46   13 

■2x3 

Antares 

E. 

32  58  46 

•195 

31  10  13 

9181 

29  21   17 

ai67 

27  31  59 

9152 

Saturn 

E. 

34    12    21 

M3X 

32  24  40 

9aai 

30  36  44 

99X4 

28  48  37 

9209 

aAqoilae 

£. 

88     9  58 

■739 

86  34  10 

9795 

84  58     3 

«7I3 

83  21  40 

9701 

a 

Regulus 

W. 

81  36     2 

aoS9 

83  27  18 

9078 

85  18  51 

9067 

87  10  41 

90S6 

Jupiter 

w. 

49  51  15 

ax3o 

51  41  «8 

9XX6 

53  32    2 

9x03 

55  22  56 

9099 

a  Aqailae 

E. 

75  16  49 

«67a 

73  39  32 

967a 

72     2  14 

9674 

70  24  59 

9678 

Fomalbaat 

E. 

99  58  21 

8S09 

98  17  20 

9493 

96  35  56 

9478 

94  54  12 

■465 

3 

Regulas 

W. 

96  33  38 

toi4 

98  26  51 

9008 

100  20  13 

102  13  44 

X998 

Jupiter 

W. 

64  41  40 

«H5 

66  34     7 

90j6 

68  26  45 

9030 

70  19  33 

9oa5 

Spica 

W. 

42  30  19 

aoz8 

44  23  25 

9010 

46  16  43 

9005 

48  10  10 

X999 

a  Aquilse 

E. 

62  21  10 

•738 

60  45  20 

■759 

59     9  58 

2784 

57  35    9 

9813 

Fomalhaut 

E. 

86  21  44 

MM 

84  38  44 

9490 

82  55  38 

94x8 

81    12   29 

9418 

4 

Jupiter 

W. 

79  45  12 

90X0 

81  38  30 

9010 

83  31  49 

90X0 

85    25      7 

9012 

Spica 

W. 

57  39     8 

1984 

59  33     7 

1984 

61  27     7 

1984 

63   21      6 

X986 

a  Aquilse 

E. 

49  52  39 

3039 

48  23  15 

3104 

46  55  10 

3x78 

45  28  34 

3263 

Fomalhaat 

E. 

72  37  29 

•443 

70  54  56 

■454 

69  12  38 

9467 

67  30  38 

9482 

aPegasi 

E. 

92  38  30 

azao 

90  48     2 

ai9o 

88  57  33 

9I9X 

87     7     6 

9X22 

5 

Jupiter 

W. 

94  50  36 

903a 

96  43  21 

«97 

98  35  57 

9044 

XOO   28   22 

2053 

Spica 

W. 

72  50    9 

•ooj 

74  43  39 

9U09 

76  36  59 

aox6 

78  30     9 

9023 

Fomalhaat 

E. 

59     7     7 

•597 

57  28     8 

•6a9 

55  49  52 

a664 

54  12  24 

2704 

a  Pegasi 

E. 

77  56     5 

«49 

76     6  20 

■157 

74  16  48 

9x67 

72  27  30 

2177 

6 

Spica 

W. 

87  52  50 

M69 

89  44  37 

9079 

91  36    8 

9091 

93  27  21 

2IQ3 

Antares 

W. 

42  10  33 

9064 

44     2  27 

9075 

,  45  54     5 

90R6 

47  45  25 

9098 

Saturn 

W. 

41  53  52 

9080 

43  45  22 

9089 

'   45  36  38 

9098 

47  27  40 

aio8 

Fomalhaat 

E. 

46  20    7 

8974 

44  49  22 

9048 

43  20     9 

3X99 

41  52  35 

3221 

a  Pegasi 

E. 

63  25  33 

8247 

61  38  16 

9a65 

59  51  25 

9984 

58     5     2 

23<H 

Mars 

E, 

99  24  II 

9311 

97  38  28 

9393 

95  53     I 

■334 

94     7  51 

■347 

7 

Antares 

W. 

56  57  14 

9x66 

58  46  33 

9180 

60  35  31 

■195 

62  24     6 

9210 

Saturn 

W. 

56  38  41 

ai68 

58  27  57 

9X82 

60  16  52 

2X(y6 

62     5  26 

9210 

a  Pegasi 

E. 

49   21    12 

9499 

47  38  18 

9460 

45  56     8 

9492 

44  14  43 

9527 

Mars 

E. 

85   26   51 

9417 

83  43  41 

■433 

82     0  53 

■449 

80  18  28 

■465 

a  Arietis 

E, 

90  55  40 

9x81 

89     6  44 

■195 

87  18     9 

2JXO 

85  29  57 

9225 

8 

Antares 

W. 

71  21  13 

9290 

73     7  27 

2307 

74  53  16 

a3a4 

76  38  41 

2341 

Saturn 

W. 

71     2  44 

9987 

72  49     2 

«303 

74  34  57 

9320 

76  20  28 

2336 

Mars 

E, 

71  52  16 

assa 

70  12  15 

■5^ 

68  32  38 

2588 

66  53  26 

2607 

a  Arietis 

E. 

76  34  47 

«307 

74  48  58 

8324 

73     3  33 

■341 

71    18  33 

2358 

Sun 

E. 

118  42  26 

4398 

117     3  28 

9616 

115  24  55 

2634 

113  46  46 

2652 

9 

Antares 

W. 

85  19  39 

9496 

87     2  37 

9443 

88  45  12 

■459 

90  27  23 

2476 

Saturn 

W. 

85     2     I 

94x9 

86  45     8 

■437 

88  27  50 

2454 

90  10     8 

2470 

Mars 

E. 

58  43  48 

9700 

57     7     8 

9719 

55  30  54 

2738 

53  55     5 

2758 

a  Arietis 

E, 

62  39  48 

■445 

60  57  18 

■463 

59  15  13 

9|8l 

57  33  33 

2499 

Sun 

E. 

105  42     X 

974a 

104    6  17 

9760 

102  30  56 

9778 

100  55  59 

2793 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

f 

P.  L. 

p.  L. 

p.  L. 

P.I. 

Name  and  Direction 

Moon. 

of 

Illh. 

of 

Vlh. 

of 

IXb. 

of 

1^ 

of  Object 

Diff. 

DiflE. 

Diff. 

Diff.   1 

«         i         # 

0             »             IT 

•             f             IT 

•         f         m 

to 

Antares 

W, 

93     9  lo 

3493 

93  50  34 

35x0 

95  31  34 

3596 

97  12  II 

•542  . 

Saturn 

W. 

91  52     3 

•487 

93  33  34 

3504 

95  14  42 

3530 

96  55  27 

2536 

a  Aquilae 

W. 

45   19     2 

3797 

46  35  42 

3656 

47  53  16 

36x3 

49  II  36 

3576' 

Mars 

E- 

52  19  42 

^^777 

50  44  44 

3796 

49  10  II 

38x6 

47  36     4 

2835 

0  Arietia 

E. 

55  52  i« 

8517 

54  II  28 

2534 

52  31     2 

2551 

50  51     0 

2569 

Su^f 

E, 

99  ^i  ^5 

a8i4 

97  47  15 

3831 

96  13  28 

2849 

94  40     4 

3866  1 

II 

Autares 

W. 

105  sg  43 

3631 

107     8     9 

2637 

108  46  14 

2653 

no  23  59 

3667  1 

Saturn 

W, 

i05  ti  37 

«6i6 

106  52  10 

3632 

108  30  21 

3648 

no     8  11 

260^ 

a  Aquilae 

W. 

55  51   56 

3451 

57  13  15 

3437 

58  34  50 

3424 

59  56  39 

S4X4 

Mars 

E. 

39   51   47 

9935 

38  20  12 

2954 

36  49     2 

3976 

35  18  19 

•997 

a  ArieUa 

E. 

42  36  5& 

2658 

40  59  20 

2675 

39  22     7 

2693 

37  45  18 

aTix 

Sun 

E. 

86  58  35 

2952 

85  27  22 

VSB 

83  56  29 

2984 

82  25  56 

3000 

T2 

0  Aquilas 

W, 

66  48     0 

3387 

68  10  31 

3386 

69  33     3 

3386 

70  55  35 

3386 

Fomalhaut 

w. 

42  32  42 

3753 

43  48  33 

3708 

45     5  12 

3669 

46  22  32 

3635 

Sun 

E. 

74  53     55 

3075 

73  29  22 

3090 

72     I     0 

3104 

70  32  55 

3xx8 

n 

a  Aquils 

W. 

77  47  47 

3402 

79  10     I 

3407 

80  32  10 

3413 

81  54  12 

34t8 

Fomalhaut 

w. 

52  57     fi 

3517 

54  17  II 

3501 

55  37  34 

3488 

56  58  II 

5476  1 

a  Pegasi 

w. 

30     3  37 

3446 

31  24     I 

3406 

32  46  II 

3371 

34     9     I 

3341 

Sum 

E. 

63   16  31 

3181 

61  49  59 

3193 

60  23  41 

3204 

58  57  37 

S2I5 

"4 

n  Aquil^ 

W. 

88  42   33 

3455 

90     3  47 

3463 

91  24  52 

3472 

92  45  47 

S481  1 

Fuirialliaut 

W- 

63  44     2 

3438 

65     5  35 

3434 

66  27  13 

3431 

67  48  55 

3427  ' 

a  Pegasi 

w. 

41   10     s 

3250 

42  35  18 

3239 

44     0  41 

3231 

45  26  14 

3223 

Sun 

E. 

51   50  28 

3366 

50  25  37 

3276 

49     0  58 

3285 

47  36  29 

3294  ; 

15 

a  Aquiljc 

w. 

99  ^7  37 

3535 

100  47  23 

3547 

102     6  55 

3560 

103  26  13 

3573 

Fomalhaut 

w. 

74  37  59 

3423 

75  59  50 

3423 

77  21  40 

3424 

78  43  29 

3426 

a  Pegasi 

w. 

52  35  4& 

3201 

54     I  54 

3198 

55  28     5 

3197 

56  54  18 

S196 

Sun 

E, 

40  36  33 

3334 

39  13     I 

3341 

37  49  37 

3349 

36  26  22 

3355 

r6 

Fomalhaut 

w. 

85  33     3 

3438 

86  53  37 

3441 

88  15     7 

3445 

89  36  33 

3449 

□  Pcgasi 

w. 

H     5  35 

3194 

65  31  51 

S194 

66  58     7 

3x95 

68  24  22 

3*96 

Sun 

E. 

39  31   55 

3386 

28     9  22 

3392 

26  46  56 

3397 

25  24  36 

S40S 

20 

Sun 

w. 

14  18     8 

34^ 

15  39  13 

3457 

17     0  25 

3452 

18  21  43 

3446 

Re  gill  us 

E, 

45     0     4 

3089 

43  31  41 

3089 

42     3  18 

3089 

40  34  55 

3088; 

JUPtTER 

E, 

77  45  42 

3133 

76  18     0 

3x22 

74  50  17 

3121 

73  22  33 

3"9 

Spica 

E. 

99       I    20 

3075 

97  32  40 

3074 

96     3  59 

3073 

94  35  16 

3.^., 

21 

Sun 

W. 

25    9  32 

34*5 

26  31  20 

3421 

27  53  13 

34 '6 

29  15  II 

! 
34" 

Regulas 

E, 

33   i^  53 

3087 

31  44  27 

3087 

30  16     2 

3088 

28  47  38 

3088 

JUKITER 

E. 

66     3  25 

3111 

64  35  29 

3110 

63     7  31 

3«07 

61  39  30 

3105  i 

Spica 

E. 

87  II     3 

3059 

85  42     3 

3056 

84  12  59 

3053 

82  43  52 

3049 

22 

Sun 

W. 

36     6  23 

3386 

37  28  56 

3380 

38  51  35 

3374 

40  14  21 

3368 

Pollux 

W. 

1     17  26     0 

3388 

18  48  30 

3330 

20  12     7 

3383 

21  36  39 

3243! 

Jupiter 

E, 

54   18  38 

3091 

52  50  17 

3087 

51  21  52 

3084 

49  53  23 

3080    ; 

Spica 

E. 

75  17     5 

3099 

73  47  28 

3024 

72  17  45 

9018 

70  47  55 

30X4    ' 

Saturn 

E. 

120  17  22 

3023 

118  47  37 

30x7 

"7  17  45 

30XX 

115  47  46 

- 

XVI. 


JUNE,  1898. 


107 


GREENWICH  MEAN  TIME.                                                | 

LUNAR  DISTANCES. 

Name  and  EHrection 

Midnight 

P.L. 
of 

XVb. 

P.L. 
of 

XVIIIh. 

P.L. 
of 

XXIH. 

P.L. 

of 

1- 

of  Object 

Diff. 

Dlff. 

Dlff. 

D1«L 

a          t          w 

0        »        If 

•              P               w 

0     *     tt 

lO 

Antares 

W. 

98     52     26 

8559 

100  33  18 

2574 

102  II  48 

a59x 

103  50  56 

3606  1 

Saturn 

W. 

98  35  50 

3SS3 

100  15  50 

4569 

loi  55  27 

2585 

103  34  43 

3601  1 

a  Aquilae 

w. 

50  30  37 

3543 

51  50  14 

3515 

53  10  22 

3490 

54  30  57 

3469 

Mars 

E. 

46     2  22 

9855 

44  29     5 

a875 

42  56  14 

a894 

41  23  48 

a9i4  j 

a  Arietis 

E. 

49  "  23 

8587 

47  32  10 

2604 

45  53  21 

363a 

44  14  56 

3640  1 

Sun 

E. 

93     7     3 

8683 

91  34  22 

990X 

90     2     5 

3918 

88  30    9 

a935  j 

II 

Antares 

W. 

112     I  23 

268X 

113  38  28 

a695 

"5  15  14 

37x0 

116  .51  41 

«7a3i 

Saturn 

W. 

III  45  41 

3G78 

113    23    51 

3693 

114  59  41 

3707 

116  36  12 

3733  j 

a  Aquilae 

W. 

61   18  40 

3406 

62   40    50 

3399 

64    3     8 

3393 

65  25  32 

3390  1 

Mars 

E. 

33  48     a 

3018 

32    18    12 

3041 

30  48  50 

3064 

29  19  56 

3087  j 

a  Arietis 

E. 

36    8  53 

9799 

34  32  52 

2748 

32  57  16 

3767 

31  22     5 

9787  i 

Sun 

E. 

80  55  43 

3015 

79  25  49 

303X 

77  56  15 

3046 

76  26  59 

3061  I 

12 

a  Aquilae 

W. 

72  18     7 

3388 

73  40  37 

330X 

75     3    4 

3393 

76  25  28 

3398  ; 

Fomalhaut 

W. 

47  40  39 

3CcH 

48  58  59 

3576 

50  17  57 

3555 

51  37  20 

3535  ; 

Sun 

E. 

69     5     7 

313X 

67  37  35 

3143 

66  It)  18 

3157 

64  43  17 

3169  1 

1 

13 

a  Aquilae 

W, 

83  16     8 

34*5 

84  37  56 

343X 

85  59  37 

3439 

87  21     9 

3446  , 

Fomalhaut 

W. 

58  19     2 

3466 

59  40     4 

3458 

61     I  15 

3450 

62  22  35 

3444 

' 

0  Pegasi 

W. 

35  32  25 

3316 

36  56  18 

Sa05 

38  20  35 

3*77 

39  45  13 

3163  ; 

Sun 

E. 

57  31  46 

3M6 

56     6     8 

3*37 

54  40  43 

3347 

53  15  30 

3257  1 

14 

a  Aquilae 

W. 

94     6  32 

3491 

95  27     6 

35« 

96  47  28 

35" 

98     7  39 

3584 

Fomalhaut 

W. 

69  10  41 

3425 

70  32  29 

34*4 

71  54  18 

3423 

73  16     8 

34a3 

a  Pegasi 

W, 

46  51  56 

3817 

48  17  45 

3axx 

49  43  41 

3208 

51     9  41 

3904 

Sun 

E. 

46  12  II 

330a 

44  48     2 

S3" 

43  24     3 

3319 

42     0  14 

3326 

15 

a  Aquilae 

W. 

104  45  17 

3587 

106     4     6 

3601 

107  22  39 

36x6 

108  40  56 

365X 

Fomalhaut 

W. 

80     5  16 

34«7 

81  27     2 

3430 

82  48  45 

343X 

84  10  26 

3435  1 

a  Pegasi 

W. 

58  20  32 

3195 

59  46  47 

3194 

61  13     3 

3194 

62  39  19 

3194  1 

Sun 

E. 

35     3  14 

336a 

33  40  14 

3«« 

32  17  21 

3374 

30  54  35 

3379  ; 

1 

16 

Fomalhaut 

W. 

90  57  54 

3453 

92  19  II 

3458 

93  40  22 

3463 

95     I  28 

3468  1 

a  Pegasi 

W. 

69  50  36 

3197 

71  16  49 

3197 

72  43     2 

3198 

74     9  14 

SI99    ; 

Sun 

E. 

24     2  23 

3408 

22  40    16 

34x5 

21  18  16 

34ao 

19  56  22 

3495 

20 

Sun 

W. 

19  43     7 

344« 

21      4   36 

3438 

22  26  10 

3433 

23  47  49 

3430 

Regulus 

E. 

39     6  31 

3088 

37  38     7 

3087 

36     9  42 

3087 

34  41   17 

3087    1 

Jupiter 

E. 

71  54  47 

31 18 

70  26  59 

3117 

68  59  10 

31x5 

67  31  19 

3x13 

Spica 

E. 

93     6  31 

3069 

91  37  43 

3067 

90     8  53 

3065 

88  40     0 

3061    1 

1 

21 

Sun 

W. 

30  37  14 

3407 

31  59  23 

S4oa 

33  21  37 

3397 

34  43  57 

1 
3392 

Regulus 

E. 

27  19  14 

3089 

25  50  51 

3091 

24  22  31 

3094 

22  54  14 

3098 

Jupiter 

E. 

60  II  26 

3102 

58  43  19 

3  TOO 

57  15     9 

3096 

55  46  55 

3094 

Spica 

E. 

81   14  40 

3046 

79  45  24 

304a 

78  16     3 

3038 

76  46  37 

3033    ' 

22 

Sun 

W, 

41  37  14 

3361 

43     0  15 

3355 

44  23  23 

3347 

45  46  40 

3340 ! 

Pollux 

W. 

23      I   57 

3aTo 

24  27  54 

3181 

25  54  26 

3156 

27    21    28 

3133 

Jupiter 

E, 

48  24  49 

an?? 

46  56   I r 

3073 

45  27  29 

3C170 

43  58  43 

^1*7 

1 

Spica 

E. 

69   17   S9 

3008 

67  47  56 

3*11 

66  17  45 

199<i 

O4  47  27 

^% 

Saturn 

E. 

114   17  59 

^99 

iia  47  35 

aggi 

III    17       2 

ajjSa 

109  46  31 

9979 

108 
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XVII. 


GREENWICH  MEAN  TIME.                                               i 

LUNAR  DISTANCES. 

k 

Nane  and  Directioo 

Noon. 

P.L. 
of 

Illh. 

P.L. 
of 

Vlh. 

P.L. 
of 

IX^ 

P.L 

of 

^ 

of  Object 

Diff. 

Diff. 

Ditt 

Diff. 

•        t        m 

0             1             M 

0         r         IT 

«         0         m 

1 

«3 

Sun 

W, 

47  10    5 

333a 

48  33  39 

3324 

49  57  23 

3316 

51    21    16 

3107 

Pollux 

W. 

28  48  58 

311a 

30  16  53 

9092 

31  45  12 

3074 

33  13  53 

3058I 

Venus 

w. 

15  48     7 

3505 

17     8  26 

3486 

18  29     6 

3469 

19  50     5 

3452 

JUPITBR 

£• 

42  29  53 

3064 

41     0  59 

3060 

39  32     0 

3056 

38     2  57 

3054 

Spica 

E. 

63  17     I 

11982 

61  46  26 

■976 

60  15  43 

29GB 

58  44  50 

2961 

Saturn 

E. 

108  15  52 

«97i 

106  45     3 

2964 

105  14     5 

2956 

103  42  57 

294S 

Antares 

E. 

108  56  51 

9975 

107  26     7 

•967 

105  55  13 

2960 

104  24  10 

2952 

24 

Sun 

W. 

58    23    21 

3*59 

59  48  21 

3248 

61  13  33 

3236 

62  38  59 

3225 

Pollux 

W. 

40  42  II 

•982 

42  12  46 

2969 

43  43  38 

2954 

45  14  48 

2940 

Venus 

W. 

26  39  20 

3380 

28     I  59 

3368 

29  24  53 

3354 

30  48     2 

3340 

Spica 

E. 

51     7  57 

■919 

49  36     2 

2909 

48     3  55 

2900 

46  31  36 

2890 

Saturn 

E. 

96     4  38 

tt9«H 

94  32  24 

•894 

92  59  57 

2883 

91  27  17 

9873 

Antares 

E. 

96  46  18 

fl908 

95  14     9 

1898 

93  41  48 

2883 

92     9  14 

9877 

as 

Sun 

W. 

69  49  38 

3X63 

71  16  31 

3149 

72  43  41 

3136 

74  "     7 

3X92 

Pollux 

W. 

52  55    4 

1870 

54  28     I 

9855 

56     I   17 

2842 

57  34  51 

9827 

Venus 

W. 

37  47  47 

3270 

39  12  34 

3*55 

40  37  38 

3241 

42     2  59 

3225 

Spica 

E. 

38  46  46 

■838 

37  13     7 

2826 

35  39  13 

28x5 

34     5     5 

2805 

Saturn 

E. 

83  40  31 

«8i7 

82     6  25 

2805 

80  32     4 

1*799 

78  57  26 

-     2780 

Antares 

E. 

84  22  53 

s8ai 

82  48  52 

s8o6 

81  14  35 

2795 

79  40     I 

2782 

26 

Sun 

W. 

81  32  43 

3046 

83     I  59 

3Q30 

84  31  34 

30x4 

86     I  30 

9997 

Venus 

W. 

49  14  21 

3m6 

50  41  35 

3129 

52     9  10 

3x12 

53  37     5 

3095 

Regulus 

w. 

28  25  18 

«754 

30    0  46 

9735 

31  36  39 

27x7 

33  12  56 

9699 

Saturn 

E, 

71     0    0 

1712 

69  23  36 

2698 

67  46  53 

2684 

66     9  51 

2669 

Antares 

E. 

71  42  47 

•7x3 

70     6  24 

9698 

68  29  41 

2683 

66  52  38 

2668 

«7 

Sun 

W. 

93  36  28 

•910 

95     8  34 

2892 

96  41     3 

9874 

98  13  55 

9855  1 

Venus 

W. 

61     2     3 

3005 

62  32     9 

9986 

64     2  39 

9967 

65  33  33 

2949' 

Regulus 

W. 

41  20  27 

0608 

42  59  II 

2591 

44  38  19 

957a 

46  17  52 

2554 

Saturn 

E. 

57  59  38 

«593 

56  20  33 

9577 

54  41     7 

2561 

53     I  19 

2546 

Antares 

E. 

58  42     7 

«587 

57     2  54 

257X 

55  23  19 

9553 

53  43  20 

9537 

28 

Sun 

W. 

106    4  17 

1761 

107  39  36 

«743 

109  15  19 

9794 

no  51  27 

9704 

Venus 

W. 

73  14     I 

a853 

74  47  20 

9833 

76  21     5 

9814 

77  55  15 

2795 

Regulus 

w. 

54  41  55 

2463 

56  24     0 

9445 

58     6  31 

2426 

59  49  28 

2408 

Saturn 

E. 

44  36  56 

t468 

42  54  58 

9454 

41  12  40 

2439 

39  30     I 

9495 

Antares 

E. 

45  17  29 

2450 

43  35     5 

9433 

41  52  17 

2415 

40     9     4 

9398 

a  Aquilse 

E. 

99     4  22 

3003 

97  34  13 

298X 

96     3  37 

2960 

94  32  34 

9939! 

29 

Venus 

W. 

85  52  24 

a698 

87  29     6 

2680 

89     6  13 

0661 

90  43  45 

9643 

Regulus 

W. 

68  30  42 

2319 

70  16  14 

2301 

72     2  12 

2284 

73  48  35 

22fi6 

Jupiter 

w. 

35  25  15 

2415 

37     8  29 

239X 

38  52  17 

236S 

40  36  37 

2346 

a  Aquila 

E. 

86  51   14 

2852 

85  17  53 

2838 

83  44  14 

2824 

82  10  17 

281I 

30 

Venus 

W. 

98  57  29 

2556 

100  37  25 

2340 

102  17  43 

9524 

103  58  23 

2508 

Regulus 

W. 

82  46  43 

2186 

84  35  32 

ai7o 

86  24  45 

9X55 

88   14  20 

214I 

JUPITBR 

W. 

49  25  48 

2250 

51  13     I 

•232 

53     0  41 

22x5 

54  48  46 

2199 

Spica 

W. 

28  45  30 

2203 

30  33  53 

2x86 

32  22  42 

2x69 

34  "  57 

2151 

a  Aquilae 

E, 

74  17     9 

2772 

72  42     4 

2768 

71     6  54 

976C 

69  31  42 

2768 

Fomalhaut 

E. 

98  53     8 

26(H 

97  M  18 

2586 

95  35     4 

9569 

93  55  26 

V5» 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

si 

P.I* 

P.I* 

P.L. 

P.L. 

Name  and  Direction 
of  Object 

Midnight 

of 

Diff. 

XV^ 

of 
Diff. 

XVIIIh- 

of 
Diff. 

XXIh. 

of 
Diff. 

o         r         n 

0         1         m 

0         r         m 

9        •        m 

23 

Sun 

W. 

52  45  19 

9299 

54    9  32 

3388 

55  33  57 

3379 

56  58  33 

3369 

Pollux 

W. 

34  42  54 

3043 

36  12  15 

3026 

37  41  55 

301 X 

39  II  54 

3997 

Venus 

W. 

21    II    23 

3437 

22  32  58 

3433 

23  54  49 

34QB 

25  16  57 

3394 

Jupiter 

E. 

36  33  51 

305a 

35     4  42 

3049 

33  35  30 

3047 

32     6  16 

3047 

Spica 

E. 

57  13  48 

3953 

55  42  36 

3945 

54  II  14 

3936 

52  39  41 

3927 

Saturn 

E. 

102  II  39 

«939 

100  40  10 

3931 

99     8  31 

3923 

97  36  40 

2913 

Antares 

£• 

102  52  57 

t944 

loi  21  34 

3935 

99  50    0 

•27 

98  18  15 

■9x7 

24 

Sun 

W. 

64     4  38 

3ai4 

65  30  31 

3to3 

66  56  38 

Si«9 

68  23     0 

3x76 

Pollux 

W. 

46  46  16 

9937 

48  18     I 

99x3 

49  50    4 

3898 

51  22  25 

98B4 

Venus 

W. 

32  II  27 

33*7 

33  35     7 

3313 

34  59     4 

3299 

36  23  17 

3284 

Spica 

E. 

44  59     4 

aBSo 

43  26  20 

3869 

41  53  22 

3859 

40  20  II 

3848 

Saturn 

E. 

89  54  24 

»863 

88  21  18 

38S3 

86  47  57 

3840 

85  14  21 

3889 

Antares 

E. 

90  36  26 

^ 

89     3  25 

3855 

87  30     9 

•845 

85  56  39 

3^ 

as 

Sun 

W. 

75  38  50 

3x08 

77    6  50 

3093 

78  35     9 

9077 

80    3  47 

9063 

Pollux 

W. 

59     8  44 

3813 

60  42  56 

3797 

62  17  28 

3783 

63  52  20 

3766 

Venus 

W. 

43  28  38 

S2XO 

44  54  35 

3194 

46  20  51 

3x78 

47  47  26 

3X63 

Spica 

E. 

32  30  43 

«793 

30  56     6 

3783 

29  21   15 

3771 

27  46     9 

3760 

Saturn 

E. 

77  22  32 

3767 

75  47  21 

3753 

74  II  52 

8740 

72  36     5 

8736 

Antares 

E. 

78     5  10 

3769 

76  30     I 

3756 

74  54  35 

3741 

73  18  50 

3738 

26 

Sun 

W. 

87  31  47 

3980 

89     2  25 

3963 

90  33  24 

2946 

92    4  45 

3938 

Venus 

W. 

55     5  21 

3"77 

56  33  59 

3060 

58     2  58 

3042 

59  32  19 

3023 

Regulus 

W. 

34  49  37 

3681 

36  26  43 

3665 

38     4  13 

•644 

39  42     8 

8686 

Saturn 

E. 

64  32  29 

3654 

62  54  47 

3639 

61  16  45 

3624 

59  38  22 

3608 

Antares 

E. 

65  15  15 

3633 

63  37  3r 

3636 

61  59  25 

3600 

60  20  57 

36Q4 

27 

Sun 

W. 

99  47  II 

3837 

loi  20  51 

98x8 

102  54  55 

3799 

104  29  24 

3781 

Venus 

W, 

67     4  50 

3930 

68  36  31 

3910 

70     8  37 

389X 

71  41     7 

3873 

Regulus 

W. 

47  57  50 

3536 

49  38  13 

3517 

51   19     2 

3499 

53     0  16 

3482 

Saturn 

E. 

51  21  10 

3530 

49  40  39 

3515 

47  59  46 

3499 

'  46  18  32 

34^ 

Antares 

E. 

52     2  58 

3530 

50  22  12 

3503 

48  41     2 

3485 

46  59  28 

2467 

28 

Sun 

W. 

112  28     I 

8686 

114     5     0 

3666 

115  42  25 

3648 

117  20  15 

3689 

Venus 

W. 

79  29  50 

3775 

81     4  50 

3756 

82  40  16 

2757 

84  16     7 

2717 

Regulus 

W. 

61  32  51 

3390 

63  16  40 

3373 

65     0  55 

2854 

66  45  36 

3337 

Saturn 

E. 

37  47     2 

34X3 

36     3  44 

3398 

34  20     7 

3386 

32  36  12 

3375 

Antares 

E. 

38  25  26 

3380 

36  41  23 

3362 

34  56  54 

3345 

33  12     0 

333B 

a  Aquilae 

E. 

93'    I     5 

3930 

91  29  II 

3901 

89  56  54 

3884 

88  24  15 

8867 

«9 

Venus 

W. 

92  21  41 

3635 

94    0     2 

3607 

95  38  47 

3590 

97  17  56 

3572- 

Regulus 

W. 

75  35  24 

3350 

77  22  37 

3333 

79  10  15 

2217 

80  58  17 

830X 

Jupiter 

w. 

42  21  29 

3326 

44     6  51 

3306 

45  52  42 

«87 

47  39     I 

3268 

a  Aquils 

E. 

80  36     4 

2801 

79     I  37 

3793 

77  26  58 

3783 

75  52     8 

3776 

^ 

Venus 

W. 

105  39  25 

3494 

107  20  47 

3479 

109     2  30 

3465 

no  44  32 

8453 

Regulus 

W. 

90     4  17 

3127 

91  54  35 

3II3 

93  45  14 

3X00 

95  36  13 

Jupiter 

W. 

56  37  15 

2x83 

58  26     8 

8X69 

60  15  23 

3X54 

62     5    0 

8X4X 

Spica 

w. 

36     I  38 

3x36 

37  51  43 

3I2X 

39  42  10 

2107 

41  32  59 

3093 

a  Aquilae 

E. 

67  56  32 

.  2771 

66  21  26 

3775 

64  46  26 

3783 

63  II  36 

2795 

Fomalhaut 

E. 

92  15  25 

3538 

90  35     4 

95^ 

88  54  23 

85XX 

87  13  25 

3499 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

t 

I 

•s 

t 

1 

Sidarad 
Tim.  of 
S«mi- 
diamMer 
Fusing 
Ueridiu. 

Bqudonot 

Tim.. 

tob. 

Add.dlo 

Apparent 

Time. 

Diff.for 

IHOOL 

Apparent 
Bight  Ascensioa 

Dill,  for 
I  Hour. 

Apparent 
Declination. 

Difltfor 
I  Hour. 

Semi- 
diameter. 

Frid. 

Sat. 

SUN. 

I 
2 

3 

h     m        • 

6  41  50.41 

6  45  58.33 
6  50    5.96 

8 

IO-335 
10.324 
10.312 

0        /          m 

N.23     6  15.9 
23      I  56.0 
22  57  12.0 

-10.32 
".33 
12.33 

9         m 

15  46.19 
15  46.19 
15  46.19 

68^77 
68.73 
68.69 

m        s 

3  35-32 
3  46-65 
3  57-69 

s 
0.478 

0.467 
0.455 

Mon. 
Tues. 
Wed. 

4 
5 
6 

6  54  13-30 

6  58  20.31 

7  2  26.99 

10.299 
10.285 
10.271 

22  52     4-0 
22  46  32.1 
22  40  36.5 

-13.33 
14.32 
15.31 

15  46.20 
15  46.21 
15  46.22 

68.65 
68.60 
68.55 

4    8-43 
4  18.86 
4  28.95 

0.442 
0.428 
0.414 

ThuT. 
Frid. 
Sat. 

7 
8 

9 

7    6  3331 
7  10  39.28 
7  14  44.86 

10.256 
Z0.240 
10.224 

22  34  17.3 

22  27  34.6 
22  20  28.6 

-16.29 
17.27 
Z8.24 

15  4623 
15  46-25 
15  46.27 

68.50 
68.45 
68.39 

4  38.69 
4  48.08 

4  57-07 

0.399 
0.383 
0.367 

SUN. 

Mon. 

Tues. 

lO 

II 

12 

7  18  50.04 
7  22  54.82 
7  26  5917 

Z0.208 
Z0.190 
10.172 

22  12  59.4 
22      5      7.1 
21  56  52.1 

-19.20 
20.15 

2Z.XO 

15  4629 
15  46.32 

15  4635 

68.33 
68.27 
68.31 

5    5.68 

5  13-87 
5  21-65 

0.350 
0.333 
0.315 

Wed. 
Thur. 
Frid. 

13 

14 
15 

7  31     307 
7  35    651 
7  39     9-48 

10.153 
10.134 
10. 1 14 

21  48  14.3 
21  39  14.2 
21  29  51.8 

-22.04 
22.97 
23.89 

15  46.39 
15  46.43 
15  46-48 

68.14 
68.07 
68.00 

5  28.97 
5  3584 
5  42.22 

0.296 
a276 
0.256 

Sat 

SUN. 

Mon. 

16 

17 
18 

7  43  "96 
7  47  1393 
7  51  15-37 

10.093 
10.071 
X0.049 

21  20     7.4 
21   10     I.I 

20  59  33-4 

-24.81 

25.71 
26.60 

15  46-54 
15  46.60 

15  46.66 

67.93 
67.86 
67.79 

5  48.1a 
5  53-53 
5  58.40 

0.235 
a2i4 
0.T92 

Tues. 
Wed. 
Thur. 

19 

20 

21 

7  55  16.28 

7  59  16.63 

8  3  16.42 

10.026 

10.003 

9-979 

20  48  44.3 

20  37  34.1 
20  26    3.2 

-27.48 
28.36 
29.22 

15  46-73 
15  46.81 

15  46.89 

67.71 
67.63 
67-55 

6    2.74 
6    6.52 
6    9.74 

0.169 
0.146 
0.12a 

Frid 

Sat. 

SUN. 

22 
23 
24 

8    7  1563 
8  II   14.25 
8  15  12.27 

9.955 
9.930 
9.905 

20  14  1 1.8 
20    2    0.0 
19  49  28.3 

-30.07 
30.91 
31.73 

15  4698 
15  47-07 
15  47-17 

67.47 

6739 
67.31 

6  12.39 
6  14.45 
6  15.92 

0.098 
0.074 
0.049 

Mon. 
Tues. 
Wed. 

35 
26 

27 

8  19    9.69 
8  23    6.50 
8  27     2.69 

9.880 
9.854 
9.829 

19  36  36.8 
19  23  26.0 
19    9  55-9 

"3254 
33.35 
34.15 

15  47-27 
15  4738 
15  47-49 

67.23 
67.14 
67.05 

6  16.77 
6  17.01 
6  16.66 

0.023 
0.002 
0.028 

Thur. 
Frid. 
Sat. 
SUN. 

28 
29 
30 

3X 

8  30  58.26 

8  34  53-22 
8  38  47.56 
8  42  41.27 

9.803 
9.777 
9-751 
9.725 

18  56    6.9 
18  41  59.3 
18  27  33.2 
18  12  49.1 

-34-93 
35.70 
36.46 
37.21 

15  47.60 

15  47-72 
15  47.84 

15  4796 

66.97 
66.88 
66.79 
66.70 

6  15.67 
6  14.07 
6  11.87 
6    9.04 

0.054 
0.079 
aio5 
0.131 

Mon. 

32 

8  46  34- 38 

9.700 

N.17  57  47.2 

-37.95 

15  48-09 

66.61 

6    5.59 

0.156 

Non<— Til 

erne 

an  time  of  somidiameter  pasai 

ng  may  be  found  by  subtracting  0^.19  from  the  sidereal  t 

imsb 

•n 

lesig 

n  —  prefixed  to  the  hourly  oh 

ange  of  declination  indicates  that  north  declinations  a 

ir.  dacreaaiag. 

IL 


JULY,  1898, 


111 


AT  GREENWICH  MEAN  NOON. 

( 

THE 

SUN'S 

1 

1 

1 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
X  Hour. 

Apparent 
Declination. 

Difif.  for 
z  Hoar. 

Frid. 

Sat. 

SUN. 

I 

2 

3 

h     m       ■ 

6  41  49.80 
6  45  57-68 
6  50     5.28 

■ 
10.334 
10.323 
10.311 

0         f           m 

N.23     6  16.5 

23        I     56.7 

22   57    12.8 

m 
-XO.32 
".33 

12.33 

m        ■ 

3  35.29 
3  46.62 

3  57.66 

0.478 
0.467 
0.455 

h      m       a 

6  38  14.51 
6  42  11.06 
6  46     7.62 

Mon. 
Tues. 
Wed. 

4 
5 
6 

6.54  12.58 

6  58  19.57 

7  2  26.22 

XO.298 
10.284 
10.270 

22    52      4.9 
22   46   33.1 
^2   40    37.6 

-13.33 
14.32 
15.30 

4    8.40 
4  18.83 
4  28.92 

0.442 
0.428 
0,414 

6  50    4.18 
6  54    0.74 
6  57  57.30 

Thur. 
Frid. 
Sat. 

7 
8 

9 

7    6  32.52 
7  10  38.46 

7  14  44-OI 

10.255 
10.239 
ZO.223 

22   34    18.6 
22   27    36.0 
22   20   30.0 

-16.28 
17.26 
18.23 

4  38.66 
4  48.05 
4  57.04 

0.399 
0.383 
0.367 

7     I  53-86 
7    5  50.41 
7    9  46.97 

SUN. 

Mon. 

Tues. 

lO 

II 

12 

7  18  49.18 
7  22  53.93 
7  26  58.26 

10.207 
10.189 
10.171 

22    13       I.O 
22      5      8.8 
21    56   53.9 

-19.19 
20.15 
21.10 

5    5.65 
5  13.84 
5  21.62 

0.350 
0.333 
0.315 

7  13  43-53 
7  17  40.09 
7  21  36.64 

Wed. 
Thur. 
Frid. 

13 
14 
15 

7  31     2.14 
7  35     5.57 
7  39    8.52 

XO.152 
10.132 
10. 1 12 

21    48    16.3 
21    39    16.3 
21    29   54.0 

-22.03 
22.96 
23.89 

5  28.94 
5  35.81 
5  42.20 

0.296 
0.276 
0.256 

7  25  33.20 
7  29  29.76 
7  33  26.32 

Sat. 

SUN. 

Mon. 

i6 

17 
i8 

7  43  10.98 
7  47  12.94 
7  51  14.37 

10.092 
10.071 
10.049 

21    20      9.7 
21    10      3.6 
20   59    36.0 

-24.80 
25.70 
26.59 

5  48.10 
5  53.51 
5  58.38 

0.235 
0.214 
0.192 

7  37  22.88 
7  41  19-43 
7  45  15.99 

19 

20 
21 

7  55  15.27 

7  59  15^61 

8  3  15.39 

10.026 

10.003 

9-979 

20   48   47.0 

20  37  37.0 
20  26     6.2 

-27.48 
28.35 
29.21 

6    2.72 
6    6.51 
6    9.73 

0.169 
0.146 
0.122 

7  49  12.55 
7  53    9.10 
7  57     5.66 

Frid. 

Sat 

SUN. 

22 

23 
24 

8     7  14.60 
8  II  13.22 
8  15  11*24 

9.955 
9930 
9.905 

20    14    14.8 
20      2.     3.2 
19   49    31.6 

-30.06 
30.90 
31.73 

6  12.38 
6  14.44 
6  15.91 

0.098 
0.074 
0.049 

8     I     2.22 
8     4  58.78 
8     8  55.33 

Mon. 
Tues. 
Wed. 

25 
26 
27 

8  19     8.66 
8  23     5.46 
8  27     1.66 

9.880 

9.854 
9.829 

19    36   40.2 
19   23    29.4 

19    9  59-4 

-32.54 
33.34 
34.14 

6  16.77 
6  17.01 
6  16.66 

0.023 
0.002 
0.028 

8  12  51.89 
8  16  48.45 
8  20  45.00 

Thur. 
Frid. 
Sat. 
SUN. 

28 

29 
30 
31 

8  30  57.24 
8  34  52.20 
8  38  46.55 
8  42  40.28 

9.803 
9.777 
9.752 
9.726 

18  56  10.5 
18  42     2.9 
18  27  37.0 
18  12  52.9 

-34-93 
35.70 
36.46 
37-21 

6  15.68 
6  14.08 
6  11.88 
6    9.05 

0.054 
0.079 
0.105 
0.131 

8  24  41.56 
8  28  38.12 
8  32  34.67 
8  36  31.23 

Mon. 

32 

8  46  33.39 

9.700 

N.17  57  51.0 

-37.95 

6    5.61 

0.156 

8  40  27.78 

Ihens 
decr< 

aidiametor  for  mesu 
n  ~  prefixed  to  the 
lasing. 

1  noon  may 

be  assumed  the  same 
ige  of  declination  in< 

)  as  that  for 
licates  that 

apparent  noon 
north  declinati 

ons  are 

Diff.  for  X  Hour, 

+  9"  8565. 
(Table  in.) 
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IIL 


AT  GREENWICH  MEAN  NOON. 


I 

I 


THE  SUN'S 


TRUE  LONGITUDB. 


Diff.  for 
z  Hoar. 


LATITUDE 


Logarithm 

of  the 

Radina  Vector 

of  the 

Barth. 


Diff.  for 

I  Hour. 


Mean  Tina 

of 

Sidereal  NaoiL 


lO 
II 
12 

13 
H 

l6 

i8 
19 

20 
21 

22 
23 
24 

25 
26 

27 

28 
29 
30 
31 


82 

83 
84 

85 

86 
87 

88 
89 
90 

91 
92 

93 

94 
95 
96 

97 
98 

99 

200 
201 
202 

203 
204 
205 

206 
207 
208 

209 
210 
211 
212 


99  36  57-5 
100  34  8.3 
loi  31   19.0 

102  28  29.7 

103  25  40.5 

104  22  51.5 

105  20    2.7 

106  17  14.2 

107  14  26.2 


II  38.6 

8  51.5 
no    6    5.0 


108 
109 


III     3  191 

111  60  33.7 

112  57  49.0 

"3  55    4-8 

114  52  21.2 

115  49  38.1 

116  46  55.5 

117  44  13.4 

118  41  31.8 

119  38  50.6 

120  36    9.8 
"I  33  29.5 

122  30  49.5 

123  28     9.9 

124  25  31.0 

125  22  52.4 

126  20  14.3 

127  17  37.0 

128  15  0.3 


36  15.7 
33  26.4 
30  36.9 

27  47-4 
24  58.0 
22     8.8 

19  19.9 
16  31.2 
13  43-0 

10  55.2 
8  7.9 
5  21.3 

2  35.2 
59  49-6 
57    4-7 

54  20.4 
51  36.6 
48  53.4 

46  10.6 
43  28.3 
40  46.5 


38 

35 
32 


5-2 

24.2 

43-7 


30  3-5 

27  23.8 

24  44.7 

22  6.0 

19  27.7 

16  50.3 

14  13.4 


42.96 
42.95 
42-95 

42.95 
42.95 
42.96 

42.97 
42.99 
43.01 

43.03 
43.05 
43-07 

43.10 
43.12 
43.15 

43.17 
43.19 
43.21 

43-23 
43.25 
43.27 

43.29 
43.31 
43-33 

43.35 
43.37 
43.39 

43.41 
43.43 
43.46 

43.49 


-0.47 
0.35 

a22 

—  0.09 

+  0.05 

ai8 

+  0.29 
0.38 
0.44 

+  0,48 
0.48 
0.46 

+  0.40 
0.32 
a2i 

+  0.1 1 

—  ao2 
0.16 

—  0,28 
0.40 
0,50 

-0.58 
0.63 
0.65 

—  0.64 
0.60 
0-53 

-0.44 

0.33 
0.21 

—  0.08 


0.0071958 
0.0071968 
0.0071963 

0.0071944 
0.0071910 
0.007 1 86 1 

0.0071798 
0.0071718 
0.0071622 

0.0071508 
0.0071375 

a007I222 

0.0071045 
0.0070847 
0.0070624 

0.0070377 
0.0070102 
0.0069805 

0.0069480 
0.0069130 
0.0068753 

0.0068352 
0.0067929 
0.0067481 

0.0067013 
0.0066525 
0.0066018 

0.0065495 
0.0064955 
0.0064402 
0.0063832 


+  a8 
+  0.2 

—  0.4 

—  i.o 
1.6 
2.3 

-  3.0 
3.7 
4-4 

-  5-2 
6.0 
6.9 

-7.8 
8.8 
9.8 

-X0.8 
ZZ.9 
13.0 

-14. 1 
15.2 

Z6.2 

—17.2 
z8.z 
Z9.0 

-xg.9 
20.7 

21.5 

-«2.2 

22.8 

«3.4 
24.0 


32       213         129    12   24.4        II    37.4 


143.52  +0.07       0.0063252         -24.5 


h     m       ■ 

7  18  54.83 

7  14  58-91 

7  II    3.00 

7  7  7.09 
7     3  ii-i8 

6  59  15.37 

6  55  19-35 

6  51  23.44 

6  47  27.53 

6  43  31.62 

6  39  35.70 

6  35  39-79 

6  31  43.1 

6  27  47.97 

6  23  52.06 

6  19  56.15 

6  16    0.24 

6  12    4.32 

6  8  8.41 
6  4  12.50 
6     o  16.59 

5  56  20.68 

5  52  24.77 

5  48  28.86 

5  44  32.95 

5  40  37.03 

5  36  41.1a 

5  32  45-21 

5  28  49.30 

5  24  53.39 

5  20  57,48 

15  17     1-57 


NoTB.— The  nambers  in  column  X  correapond  to  the  true  eqoinoz  of  tha  data;  in  oolumn  X'  to  th«  mean 
eqoinox  of  January  o'^ 


Diff.  for  z  Hou 
— 9».8296. 
(Table  11.) 
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GREENWICH  MEAN  TIME. 

THE  MOON'S 

1 

SEMIDIAUETER. 

HORIZONTAI.  PARALLAX. 

UPPBR  TRANSIT.      ' 

AGE, 

NOOL 

Hidaiglit 

Noon. 

Diff.  for 
iHonr. 

Midnight 

Diff.  for 
z  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
z  Hour. 

Noon. 

I 
a 
3 

9          m 

i6  33-9 
i6  41.9 
16  45.1 

16   38.4 
16  44.1 
16  44.6 

60  41.0 

61  10.6 

61  aa.2 

+1.55 

0.88 

+0.08 

t        It 

60  57.8 

61  18.8 
61    20.6 

m 
+1.23 
40.48 
-0.34 

h        m 

10  0.7 

11  6.7 

12  II.9 

a.72 

a.75 
2.66 

d 
12.3 

13.3 

14-3 

4 

1 

16  42.8 
16  35.5 
16  33.9 

16   39.7 
16  30.1 
16   17.0 

61  14.0 
60  46.9 
60    4.4 

-0.75 
1.48 
2.00 

61      2.6 
60    27.2 

59  39- 1 

-X.I3 
X.77 
2.19 

13  13.6 

14  10.6 

15  3-1 

a.48 
2.28 

S.XO 

15.3 
16.3 

173 

7 
8 

9 

16    9.6 
15  54-1 
15  38.7 

16      1.9 
15   463 

15  31-4 

59  "-9 
58  14.9 
57  18.3 

2.39 
2.28 

58  43.6 
57  46.3 
56  51.5 

-2.38 
2.36 

2.x8 

15  52.0 

16  38.7 

17  24.3 

1.98 

I.9X 

1.89 

18.3 

19-3 
20.3 

lO 

II 

12 

15  34.4 
15  121 
15    a.o 

15  18.0 
15    6.8 
14  57-8 

56  a6.i 

55  407 

55    3-6 

-2.04 
x-73 
1.37 

56    2.5 
55  21.1 
54  48.3 

-1.89 

1-55 

X.X9 

18    9.9 

18  56.3 

19  44.1 

I.9X 

1.96 
2.02 

21.3 
22.3 

23.3 

13 
15 

14  54-3 
14  48.8 
14  45-S 

14  51.2 
14  46.9 
14  44.6 

54  351 
54  15-a 
54    31 

— I.OI 

0.66 
0-35 

54  241 
54    8.2 

53  59.9 

-0.83 

0.50 

-0.20 

20  33.1 

21  23.0 

22  13.2 

2.07 

2.09 

2.08 

24-3 
253 
26.3 

i6 

17 
r8 

14  44,2 
14  44.6 
14  46.5 

14  44.2 

14  45-4 
14  48.0 

53  58-3 

53  59-8 

54  6-9 

-0.07 

+0.18 

0.40 

53  58.3 

54  2-7 
54  ".4 

+0.06 
a3o 
0.5X 

23     2.5 

23  50.4 

6 

a.03 
1-96 

27.3 
28.3 
29.3 

19 

20 
21 

14  49.9 

14  54-5 

15  0.4 

14  52-0 

14  57-3 

15  3-9 

54  19- 1 
54  36.1 
54  57-9 

+0.61 
0.81 

I.OZ 

54  27.0 

54  46.4 

55  10.6 

+0.71 
0.9X 
x.xx 

0  36.5 

1  20.7 

2  3.7 

X.88 
x.8x 
X.77 

0.7 

1-7 
2.7 

22 
23 
24 

15    7-7 
15  16.3 
15  26.3 

15  11.8 
15  ai.i 
15  31.8 

55  24.5 

55  56- 1 

56  32.8 

+X.2I 

1-43 
X.63 

55  39.6 

56  13.8 
56  53.0 

+X.32 
1-53 
X.73 

2  46.1 

3  28.7 

4  12.7 

1.76 
X.80 
x.88 

3.7 
4-7 
5.7 

25 
26 
27 

15  37-5 

15  49.8 

16  2.5 

15  43.6 

15  56-1 

16  8.7 

57  14-2 

57  59-2 

58  45-8 

+i.8x 
1.92 
1.93 

57  36.4 

58  22.5 

59  8.8 

+X.88 

1.95 
X.89 

4  59.3 

5  49-6 

6  44.4 

2.01 
2.18 
2.38 

6.7 
7.7 

8.7 

28 
29 

30 
31 

16  14.8 
16  25.7 
16  33-9 
16  38.2 

16  20.5 
16  30.2 
16  36.6 
16  38.7 

59  3I-I 

60  II. I 
60  41. 1 
60  57.1 

+1.80 
1.48 
0.98 

40.32 

59  52.1 

60  27.6 
60  51.1 
60  58.8 

+1.67 

1.25 

+0.67 

-0.05 

7  43.8 

8  46.8 

9  51.1 
10  54.0 

2.55 
2.67 
2.67 
2.56 

9-7 
10.7 
11.7 
ia,7 

32 

16  37.9 

16  36.0 

60  56.0 

-0.42 

60  48.8 

-0.78 

II  53.4 

1.39 

13.7 
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V. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 
Asconsioa 

DifLfor 
I  Minate. 

Declinadoa 

DifE-for 
xMioate. 

Hour. 

Right 
Aaoenaioa 

Diff.for 
1  Minute. 

DecliiutioiL 

DiflLfor 
xlfiaata. 

J 

FRIDAY 

r  I. 

SUNDAY  3. 

h     m        • 

• 

•          »           m 

m 

h    m       8 

8 

•         f         m 

' 

O 

16   13     9.05 

a.7i7a 

S.24  46  31. 1 

4'X43 

0 

18  26  35.38 

a. 767a 

S.24    23       2.4 

5.195 

I 

16   15   52.24 

1.7226 

24  50  34.3 

3.96a 

X 

18  29  21.30 

a.7«34 

24    17    45.0 

5.383 

2 

16    18  35.76 

«.7?79 

24  54  26.6 

3.780 

2 

18  32     6.99 

t.7595 

24    12    16.4 

5.570 

3 

16   21    19-59 

«.7330 

24  58   7.9 

3.597 

3 

18  34  52.44 

a.  7555 

24     6  36.6 

5.736 

4 

16   24      3.72 

a.  7379 

25    I  38.2 

3.41a 

4 

18  37  37.65 

a.75xa 

24  0  45.7 

5.941 

5 

16   26  48.14 

8.74*7 

25     4  57.3 

3.aa6 

5 

18  40  22.59 

a.7467 

23  54  43.7 

6.184 

6 

16   29  32.85 

«.7474 

25     8     5.3 

S.039 

6 

18  43     7.26 

••7^ 

23  48  30.8 

6.106 

7 

16   32   17.83 

a.  7518 

25  II     2.0 

8.851 

7 

18  45  51.66 

a.737fl 

23  42     7.0 

6.487 

8 

16  35     3.07 

t.756a 

25  13  47.4 

8.66a 

8 

x8  48  35.77 

a.73a7 

23  35  32.4 

6.666 

9 

16  37  48-57 

«.76Q3 

25  16  21.5 

a.47a 

9 

18  51   19.59 

t.7a77 

23  28  47.1 

6.843 

10 

16  40  34.31 

•.7M 

25  18  44.x 

8.aBx 

10 

18  54     3.10 

8.7a86 

23  21  5i.a 

7.aao 

II 

16  43  20.28 

8.7680 

25  20  55.2 

8.089 

II 

18  56  46.30 

a.7173 

23  14  44.7 

7.195 

12 

16  46     6.47 

8.77x6 

25  22  54.8 

X.896 

12 

18  59  29.18 

a.7«9 

23    7  27.8 

7.36B 

13 

16  48  52.87 

a. 7750 

25  24  42.7 

1.70a 

13 

19     2  11.73 

a. 7063 

23    0    0.5 

7.540 

14 

16  51  39.47 

a. 778a 

25  26  19.0 

X.507 

14 

19     4  53.94 

8.7007 

22   52   23.0 

7.710 

15 

16  54  26.25 

a.78ia 

25  27  43.6 

x.sxa 

15 

19     7  35.81 

a.6948 

22  44  35.3 

7.87« 

i6 

16  57  13.21 

a. 7840 

25  28  56.5 

X.XX7 

16 

19  10  17.33 

8.6888 

22   36   37.6 

8.01s 

17 

17    0    0.33 

a.  78^ 

25  29  57.6 

o.9ao 

17 

19  12  58.47 

8.6889 

22   28   29.9 

8.8X0 

i8 

17     2  47.61 

8.7891 

25  30  46.9 

0.788 

18 

19  15  39.27 

8.6768 

22   20    12.4 

8.373 

19 

17     5  35.02 

a.  79x3 

25  31  24.3 

0.585 

19 

19  18  19.69 

8.670s 

22    XX    45.2 

8.534 

20 

17     8  22.56 

a.  793a 

25  31  49.9 

o.3a7 

20 

19  20  59.73 

8.664a 

22      3      8.3 

8.694 

21 

17  II   10.21 

a.7950 

25  32     3.5 

-  Q.xa8 

21 

19  23  39.39 

a.6577 

21    54   21.9 

8.85a 

22 

17  13  5796 

8.7967 

25  32     5.3 

■f  0.070 

22 

19  26  18.66 

8.63x8 

21    45   26.x 

9.008 

a3 

17  16  45.81 
Si 

8.798X 
LTURD 

S.25  31  55.1 
AY  2. 

o.a7x 

23 

19  28  57.54 

8.6447 

[ONDA 

S.2X    36   20.9 

5^4. 

9.x6a 

o 

17  19  33.73 

a. 7993 

S.25  31  32.8 

0.47X 

0 

19  31  36.02 

a.  6379 

S.21  27    6.6 

9.3x4 

I 

17  22  21.72 

8.8003 

25  30  58.6 

0.^ 

I 

19  34  14.09 

8.63x1 

21  17  43.2 

9.46» 

2 

17  25     9.77 

a.8oxx 

25  30  12.4 

0.870 

2 

19  36  51.75 

8.6848 

21     8  X0.9 

9.6X8 

3 

17  27  57.85 

a.  80x6 

25  29  14.2 

X.070 

3 

19  39  28.99 

8.6X78 

20  58  29.  S 

9.758 

4 

17  30  45.96 

a.8oao 

25  28     4.0 

1.870 

4 

19  42    5.82 

8.6X08 

20  48  39.9 

9-9oa 

5 

17  33  34.09 

8.8oa3 

25  26  41.8 

X.470 

5 

19  44  42.22 

8.6031 

20  38  41.5 

10.044 

6 

17  36  22.22 

8.8003 

25  25     7.6 

X.670 

6 

19  47  18.20 

8«S96i 

20  28  34.6 

10.X84 

7 

17  39  10.35 

8.80x9 

25  23  21.4 

X.870 

7 

19  49  53.75 

a.5889 

20  18  19.4 

10.388 

8 

17  41  58.45 

8.80x4 

25  21  23.2 

a.  069 

8 

19  52  28.87 

8.5817 

20    7  55.9 

10.458 

9 

17  44  46.52 

a. 8007 

25  19  13. 1 

a.a68 

9 

19  55     3.55 

a. 5743 

19  57  24.4 

lo.S9i 

lO 

17  47  34.54 

a. 7999 

25  16  51.0 

8.468 

10 

19  57  37.79 

a. 5670 

X9  46  44.9 

10.784 

II 

17  50  22.51 

a. 7988 

25  14  16.9 

a.  667 

II 

20    0  11.59 

a. 5597 

19  35  57.5 

10.853 

12 

17  53  10.40 

a. 7975 

25  II  30.9 

a.866 

12 

20    2  44.95 

a-SSaa 

19  25     2.5 

10. 981 

13 

17  55  58.21 

a.796x 

25     8  33.0 

3.063 

13 

20     5  17.86 

a.  5447 

19  13  59.8 

IX. 107 

14 

17  58  45.93 

a.  7944 

25     5  23.3 

3.a6x 

14 

20    7  50.32 

a. 5373 

19     a  49.7 

IX.889 

15 

18     I  33.54 

a.79a6 

25     2     1.7 

3.458 

15 

20  10  22.34 

a.5ag9 

18  51  32.3 

IX.35X 

i6 

18     4  21.04 

a.7905 

24  58  28.3 

3.654 

16 

20    12   53.91 

8.5884 

18  40    7.6 

IX.4;* 

17 

18     7     8.40 

8.788a 

24  54  43.2 

9.849 

17 

20    15   25.03 

8.5x48 

18  28  35.9 

tx,5^ 

i8 

18     9  55.63 

a.7858 

24  50  46.4 

4.044 

18 

20    17    55.69 

a.  5078 

x8  16  57.2 

IX.7Q8 

19 

18  12  42.70 

8.783a 

24  46  37.9 

4.a38 

19 

20   20   25.90 

a.4997 

x8     5  11.7 

IX.8X4 

20 

18  15  29.61 

8.7803 

24  42  17.8 

4.43X 

20 

20   22   55.66 

a.49aa 

17  53  19.5 

Ii.9tS 

21 

18  18  16.34 

a.  7773 

24  37  46.2 

4*6as 

21 

20   25   24.96 

a.4846 

17  41  20.7 

18.033 

22 

18  21     2.89 

a. 774a 

24  33     3.0 

4.815 

22 

20   27    53.81 

8.4770 

17  29  15.5 

ia.x39 

23 

18  23  49.24 

a.  7708 

24  28     8.4 

5.005 

23 

20   30   22.20 

8.4694 

17  X7     4.0 

X8.843 

24 

18  26  35.38 

•.;«7a 

S.24  23     2.4 

5.X95 

24 

20  32  50.14 

a.46x9 

S.17    4  46.3 

xa.345 
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10.37 
5-25 
0.28 

55.45 
50.78 

46.26 

41.89 

37-69 
33.66 

29.81 
26.13 
22.63 

19.32 

16.20 


2  4  13.27 
2  6  10.54 
2     8     8.02 

2    10 
2   12 


5.71 
3.61 


■ 

X.9030 

X.9050 

1.9071 

X.9098 

1.9114 

X.9136 

1.9159 

1.9183 

Z.9308 

Z.9334 

1.9359 

1.9386 

1.9314 

1.934s 

1.937a 

1.9403 

I.943« 

1.9464 

1.9496 

1.9538 

1.9563 

1.9597 

1.963a 

Z.9668 


I    44 

1  57 

2  II 


12.7 
48.2 
23.8 
59.5 
35.3 

IX. I 

46.8 
22.3 

57.7 
32.8 

7.7 
42.2 
16.3 
50.0 
23.1 

55.7 
27.6 
58.8 

29-3 
59.0 

27.9 
55.8 
22.7 
48.6 


SUNDAY  24. 


14 
16 

17 
19 
21 

23 
25 
27 
29 
31 
33 
35 
37 
2  39 
2  42 

44 
46 


48 
50 
52 
54 
56 
58 
o 
2 


1.73 
0.07 

58.64 
57.44 
56.47 
55.74 
55.26 

55-03 
55.05 
55.33 
55.88 
56.69 
57.78 

59.14 
0.78 
2.71 
4.92 

7-43 
10.24 

1336 
16.78 
20.51 

24.55 
28.92 
33.61 


1.9705 
1.9743 
1.9781 
X.9819 
X.9858 
1.9899 
X.9941 
1.9983 
8.0035 
8.0069 
8.0113 
8.0138 
3.0204 
3.0250 
3.0397 
a.  034  5 
a.  0393 
a. 0443 
3.0494 
3.0545 
2.0596 
2.0648 
3,0701 
a.  0755 
3.0809 


S.  7 

7 

7 

7 

8 

8 

8 

8 

8 

9 

9 

9 

9 

10 

10 

10 

10 

10 

II 

II 

II 

II 

II 

12 

S.12 


13.590 
13- 59a 
13.594 
xi.596 
13.597 
13.596 
13.593 
13.591 
13.587 
13.583 
13.578 
13.573 
13.565 
13.557 
13.547 
13.537 

I3.5a6 

13.514 
13.50a 
13.488 
13.473 
13.457 
13.440 
13.488 


9  13.4 

13.403 

22  37.0 

13.383 

35  59.4 

13.363 

49  20.6 

13.343 

2  40.4 

13.318 

15  58.8 

13.394 

29  15-7 

13.868 

42  31.0 

13.843 

55  44.8 

13.316 

8  56.9 

13.187 

22     7.2 

13. 157 

35  15.7 

13.137 

48  22.4 

13.095 

I  27.1 

13.063 

14  29.8 

13.028 

27  30.5 

ia.993 

40  29.0 

ia.957 

53  25.3 

ia.919 

6  19.3 

13.881 

19  II. 0 

13.841 

32     0.2 

13.800 

44  47.0 

13.758 

57  31.2 

13.715 

10  12.8 

13.670 

22  51.6 

13.683 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.for 

Declination. 

Difl.  for 

Hoar. 

Right 

Diff.for 

Declination. 

I>iff.for 

AsciansiozL 

z  Minute. 

X  Minate. 

Aacension. 

1  Minate. 

z  Minate 

1^ 

0NDA1 

^25- 

WEDNESDAY  27. 

h    m        s 

s 

0       t        If 

m 

h    m       8 

a 

e                    m 

m 

O 

13      2   33.61 

S.I2   22   51.6 

Z3.633 

0 

14  49   50.85 

3.4061 

S.2I      9   55.9 

8.7^ 

X 

13      4   38.63 

a.o8d4 

12   35   27.6 

ia.577 

I 

14   52   15.44 

a. 4135 

21    18   38.3 

8.647 

2 

13     6  43.98 

a. 0990 

12   48      0.8 

Za.528 

2 

14  54  40.47 

3.4209 

21    27    13.5 

8.5«7 

3 

13     8  49.67 

a. 0977 

13      0   31.0 

X2.478 

3 

14  57     5.95 

3.4384 

21  35  41.5 

8.405 

4 

13   10  55.70 

a.  1034 

13    12   58.2 

Z3.428 

4 

14  59  31.88 

3.4358 

21.44      2.1 

8.S82 

5 

13   13     2.08 

3.iog9 

13   25   22.3 

Z3.376 

5 

15     I   58.25 

3.4433 

21    52    15.3 

B.X57 

6 

13   15     8.80 

S.ZI50 

13  37  43.3 

Z3.323 

6 

15   .4  25.07 

a.  4507 

22      0   20.9 

8.029 

7 

13   17   15.88 

2.Z2I0 

13  50     i.o 

Z3.267 

7 

15     6  52.33 

8.4580 

22      8    18.8 

7.901 

8 

13   19  23.32 

8.za69 

14      2    15.3 

Z3.3IZ 

8 

15     9  20.03 

3.4653 

22    16      9.0 

7.77« 

9 

13    21    31.II 

a.i3a9 

14    14   26.3 

ia.154 

9 

15   II  48.17 

3.4727 

22   23    51.4 

7.6*0 

lO 

13  23  39.27 

a.X39i 

14  26   33.8 

13.095 

10 

15  r4  16.75 

a. 4799 

22   31    25.8 

7.507 

II 

13  25  47.80 

«.i453 

14   38   37.7 

ia.035 

II 

15  16  45.76 

3.4871 

22   38    52.2 

7.37a 

12 

13  27  56.70 

a. 151a 

14   50   38.0 

ZZ.973 

12 

15  19  15.20 

a. 494a 

22   46    10.4 

7.835 

13 

13  30     5.98 

a. 1578 

15      2   34.5 

ZZ.9ZO 

13 

15  21  45.07 

a. 5014 

22   53   20.4 

7.097 

14 

13  32  15.64 

3.164a 

15    14   27.2 

ZX.846 

14 

15  24  15.37 

3.5086 

23      0   22.1 

6.957 

15 

13  34  25.68 

a.  1705 

15   26    16.0 

ZI.780 

15 

15  26  46.10 

3.5157 

23     7  15.3 

6.8x6 

i6 

13  36  36.10 

a.  1770 

15   38      0.8 

zx.7ia 

16 

15  29  17.25 

2.5227 

23    14      0.0 

6.673 

17 

13  38  46.92 

2.1837 

15  49  41.5 

11.644 

17' 

15  31  48.82 

8.5396 

23    20   36.1 

6.539 

i8 

13  40  58.14 

a.i9Q3 

16     I   18. 1 

".575 

18 

15  34  20.80 

3.5364 

2327      3.5 

6.383 

19 

13  43     9.75 

3.1968 

16  12  50.5 

IX.503 

19 

15  36  53.19 

a. 5433 

23   33    22.1 

6.336 

20 

13  45_  21.76 

3.2035 

16  24  18.5 

11.430 

20 

15  39  25.99 

3.5501 

23  39  31.8 

6.087 

21 

13  47  34.17 

3.3X03 

16  35  42.1 

11.356 

21 

15  41  59.20 

a.  5567 

23  45  32.5 

5*936 

22 

13  49  46.99 

3.3173 

16  47     1.2 

11.380 

22 

15  44  32.80 

a.  5^3 

23  51  24.1 

5.783 

«3 

13  52     0.23 
T! 

3.3240 
JESDA 

S.16  58  15.7 
Y  26. 

zz.aos 

a3 

15  47     6.79 
TH 

•.5698 
URSD/ 

S.23  57     6.5 
LY  28. 

5.^ 

o 

13  54  13.87 

3.3308 

S.17     9  25.5 

ZI.134 

0 

15  49  41.18 

a.  5763 

S.24     2  39.7 

5.4?6 

I 

13  56  27.93 

a.«377 

17  20  30.6 

11.044 

I 

15  52  15.95 

8.5827 

24     8     3.6 

5.319 

2 

13  58  42.40 

3.3447 

17  31  30.8 

Z0.963 

2 

15  54  51.10 

2.5890 

24  13  18.0 

5. 161 

3 

14     0  57.30 

3.25x8 

17  42  26.0 

Z0.878 

3 

15  57  26.63 

a. 595a 

24  18  22.9 

5.00a 

4 

14     3  12.62 

2.2589 

17  53  16.2 

10.794 

4 

16     0     2.52 

3.60X3 

24  23   18.2 

4.841 

5 

14     5  28.37 

2.2660 

18     4     1.3 

XO.707 

5 

16     2  38.77 

a.6073 

24  28     3.8 

4.678 

6 

14     7  44.54 

2.3733 

18  14  41. 1 

Z0.6X9 

6 

16     5  15.38 

3.6x31 

24  32  39.6 

4.515 

7 

14  10     1. 15 

2.2804 

18  25  15.6 

10.530 

7 

16     7  52.34 

8.6x88 

24  37     5.6 

4.351 

8 

14  12  18.19 

3.2876 

18  35  44.7 

10.439 

8 

16  10  29.64 

3.6245 

24  41  21.7 

4.185 

9 

14  14  35.66 

3.2948 

18  46     8.3 

ZO.347 

9 

16  13     7.28 

3.630Z 

24  45  27.8 

4.017 

lO 

14  16  53.57 

3.3033 

18  56  26.3 

ZO.353 

10 

16  15  45.25 

3.6356 

24  49  23.8 

3.848 

II 

14  19  11.92 

a.3094 

19     6  38.5 

10.156 

II 

16  18  23.55 

a. 6409 

24  53     9-6 

S.678 

12 

14  21  30.70 

3.3167 

19  16  45.0 

ZO.059 

12 

16  21     2.16 

3.6461 

24  56  45.2 

3.507 

13 

14  23  49.93 

2.324a 

19  26  45.6 

9.960 

13 

16  23  41.08 

a. 6513 

25     0  10.5 

3.335 

14 

14  26     9.60 

a.  3315 

19  36  40.2 

9.859 

14 

16  26  20.30 

a.  6561 

25     3  25.4 

3.16a 

15 

14  28  29.71 

3.3389 

19  46  28.7 

9.757 

15 

16  28  59.81 

3.6609 

25     6  29.9 

a.987 

16 

14  30  50.27 

3.3464 

19  56  II. I 

9.654 

16 

16  31  39.61 

a. 6657 

25     9  23.9 

3.812 

17 

14  33  11.28 

a.  3538 

20     5  47.2 

9.548 

17 

16  34  19.69 

a.  6702 

25  12     7.3 

a.635 

18 

14  35  32.73 

2.3613 

20  15  16.9 

9.44a 

18 

16  37     0.03 

a. 6745  ' 

25  14  40.1 

a.457 

19 

14  37  54.63 

3.3687 

20   24   40.2 

9-333 

19 

16  39  40.63 

a. 6787 

25  17     2.2 

3.379 

20 

14  40  16.98 

3.376a 

20  33  56.9 

9.223 

20 

16  42  21.48 

a.6829 

25  19  13.6 

3.099 

21 

14  42  39.78 

3.3837 

20  43     6.9 

9.1x0 

21 

16  45     2.58 

a. 6869 

25  21   14. 1 

i.9<8 

22 

14  45     3.02 

3.39" 

20  52  10. 1 

8.997 

22 

16  47  43.91 

3.6907 

25  23     3.8 

1.737 

23 

14  47  26.71 

3.3986 

21     I     6.5 

8.882 

23 

16  50  25.47 

a. 6944 

25  24  42.5 

1.554 

24 

14  49  50.85 

3.4061 

S.21     9  55.9 

8.765 

24 

16  53     7.24 

3.6979 

S.25  26  10.3 

i.37i 
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^3 

imr. 

Right 

DiflLfor 

DecH&att^iL 

Diff.  for 

Hour. 

RlKht 

Otff,fOT 

DaellnmtioiL 

Dlffifor 

A!H^(?rt&iaCL 

I  Mintitfi 

I  Mlnme 

A«ceiiEioiL 

i 

1  Miaata. 

E 

?RIDA1 

'  »9. 

SUNDAY  31, 

.  1 

b    m       t 

9 

*           f             W 

• 

h     m        1 

*     1 

*         m 

» 

O 

16   53     7-^4 

a* 6979 

S.35      26      10.3 

1.373 

0 

19      3   3*7.36 

2.6G8S 

S.22 

56    14.4 

7*3« 

I 

16   55  49-22 

3.7012 

25     27     27.1 

i.iSS 

I 

19    6    7.56 

3.6S45 

22 

49  39-3 

7669 

2 

i6  58  31.59 

a, 7044 

25     38     32.9 

i.oa3 

3 

19     8  47**0 

3,6600 

23 

40  54.1 

7*»37 

3 

17     I   13^75 

2*7P7S 

25      29     27.5 

Op  817 

3 

19  11  26.56 

3*fi553 

22 

3a  5S.9 

a.  002 

4 

17     3  56.29 

a.  7103 

25    ^    IKO 

0.634 

4 

19  14     5-74 

8.6507 

22 

24  53*9 

8*163 

5 

17     6  38.99 

«.7i30 

25    30   43.4 

0.446 

5 

19  16  44.64 

8.6458 

22 

16  39.1 

8*337 

6 

17     9  21.85 

8.7x56 

25  31     4-5 

0.358 

6 

19  19  23.24 

a. 6408 

22 

8  14.6 

8.488 

7 

17  12     4.86 

8.7179 

25  31   14.4 

-0.078 

7 

19  22     1.54 

a. 6358 

21 

59  40-5 

8.648 

8 

17  14  48.00 

2.720X 

25  31  13.1 

•♦•  ©.XX7 

8 

19  24  39-54 

a.  6307 

21 

50  56.8 

8.806 

9 

17  17  31.27 

a.7»3 

25  31     0.4 

0.306 

9 

19  27  17.23 

8.6356 

21 

42     3.8 

84968 

lO 

17  20  14.66 

8.7241 

25  30  36.4 

©.494 

10 

19  29  54.6X 

«.6ao9 

21 

33     X.4 

9.117 

II 

17  22  58.16 

a.7a57 

25  30     I.I 

0.693 

II 

19  32  31.66 

•.6148 

21 

23  49.7 

9.370 

12 

17  25  41.75 

a. 727a 

25  29  14.5 

0.878 

12 

19  35     8.39 

t.6093 

21 

14  29.0 

9.43X 

13 

17  28  25,43 

a. 7286 

25  28  16.5 

i.oGa 

13 

19  37  44-78 

a. 6038 

21 

4  59.2 

9.57X 

14 

17  31     9.18 

a. 7397 

25  27     7.0 

X.853 

14 

19  40  20.84 

•.5983 

20 

55  20.5 

9.718 

15 

17  33  52.99 

a. 7307 

25  25  46.2 

1.443 

15 

19  42  56.56 

••.5935 

20 

45  33-0 

9.864 

i6 

17  36  36.86 

a. 7315 

25  24  13.9 

1.633 

16 

19  45  31-94 

3.5867 

20 

35  36.8 

X0.009 

1  17 

17  39  20.77 

a.73ai 

25  22  30.2 

1.883 

17 

19  48     6.96 

a. 5808 

20 

25  31-9 

xo.i5a 

,  i8 

17  42     4.71 

a.73a6 

25  20  35.1 

8.0X3 

18 

19  50  41.63 

3.5749 

20 

15  18.6 

xo.a93 

'  19 

17  44-48.68 

3.7339 

25  i8  28.6 

S.803 

19 

19  53  15.95 

3.5690 

20 

4  56.8 

X0.433 

20 

17  47  32.66 

8.7329 

25  16  10.7 

3.393 

20 

19  55  49-91 

8.5630 

19 

54  26.8 

XO.568 

21 

17  50  16.63 

a.73a8 

25  13  41.4 

3.584 

ai 

19  58  23.51 

3.5569 

19  43   48.6 

XO.70S 

22 

17  53     0.60 

8.7327 

25  II     0.6 

a.  774 

22 

20     0  56.74 

3.5507 

19 

33     2.4 

X0.837 

«3 

17  55  44.55 

8.7333 

S.25     8     8.5 

a.  963 

23 

20     3  29.60 

t.5446   S.19 

22     8.2 

X0i9Q9 

SA 

TURDi 

^Y  30. 

MONDAY.  AUGUST  1. 

o 

I 

17  58  28.46 

18  I  12.33 

a.7315 
3.7308 

S.25     5     5.0 
25     I  50.1 

S.X53 

S.343 

o| 

20    6     2.09  1    S.9SB4  IS.19 

II     6.1 

xxi098 

2 

18     3  56.16 

3.7299 

24  58  23.9 

9.53X 

3 

18     6  39.92 

a. 7388 

24  54  46.4 

S.719 

4 

18     9  23.61 

3.7375 

24  50  57.6 

S.907 

5 

18  12     7.22 

2.7260 

24  46  57.5 

4.095 

PHASES  OF  THE  MOON, 

6 

18  14  50.73 

3.7343 

24  42  46.2 

4.88a 

7 

8 

18  17  34.14 
18  20  Z7.44 

8.7226 
a.7307 

24  38  23.7 
24  33  50.0 

4.468 
4.654 

d 

h 

9 

10 

18  23     0.62 
18  25  43.67 

8.7186 
a. 7168 

24  29     5.2 
24  24     9.4 

4.838 
5.033 

0 

Full  Moon     .     •    •    . 

July    3 

9  12. 1 

II 

18  28  26.57 

a.  7138 

24  19     2.5 

5.307 

C 

Last  Quarter     .     •     •     . 

•    10 

4  42.8 

12 

18  31     9.32 

8.71x2 

24  13  44.6 

5.389 

• 

New  Moon    .     .     •     •     • 

.    18 

7  47.2 

13 

18  33  51.91 

3.7084 

24     8  15.8 

5.57X 

D 

First  Quarter    .     •     .     . 

.    26 

I  39.9 

14 

18  36  34.33 
18  39  16.58 

a. 7056 
8.7026 

24      2   36.1 
23    56   45.6 

5.753 

^5 

5.93a 

16 

18  41  58.64 

a.  6993 

23  50  44-3 

6.  XXX 

d        b 

17 
18 

18  44  40.50 
18  47  22.16 

3.6960 
3.6935 

23  44  32.3 
23  38     9.7 

6.388 
0.4^ 

C 

Perigee 

July 

3     2.1 

19 

18  50     3.60 

8.6888 

23  31  36.5 

6.64X 

C 

Apogee    ...... 

•    .•      1 

6     6.0 

20 

18  52  44.82 

8.6853 

23  24  52.8 

6.815 

c 

Perigee    •••••• 

.     •      3 

(I  ID.6 

21 
22 

18  55  25.82 
18  58     6.58 

8.68x3 
3.6773 

23  17  58.7 
23  10  54.2 

6.988 
7.161 

23 

ig     0  47*10 

8.^733 

23     3  39-4 

'7.33^ 

H 

19     3  27.36 

8.6638 

S.22  56  14.4 

7.501 
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LUNAR  DISTANCES. 

Name  and  Directioo 

Noon. 

P.L 

of 

Illb. 

P.L 

of 

Vlh. 

P.U 

of 

IXh- 

P.L. 
of 

^ 

of  Object 

Dili, 

Diff. 

Dtff. 

EHt 

m        I        * 

■         i         m 

*      '      • 

■             - 

1  1 

Jupiter 

W. 

63  54  57 

aiiS 

65  45  14 

tnS 

67  35  50 

fli03 

69  26  44 

»9B 

Spica 

w. 

43  «4     9 

«3Bo 

45  15  39 

nee 

47     7  28 

*J50 

48  59  35 

«H5 

aAquilse 

E. 

61  37     I 

■soe 

60     2  44 

tSas 

58  28  49 

9846 

56  55  21 

^. 

Fomathaut 

E. 

85  32  11 

*4S9 

83  50  43 

24  B« 

82     9     4 

11475 

80  27  15 

-H70 

a  Pegasi 

E, 

I 06  27  38 

tMo 

104  39  41 

«o6 

102  51  23 

airo 

loi     2  45 

XI  3i 

2 

JUPITEB 

W. 

78  45     3 

■Mg 

80  37  21 

•tHl 

82  29  48 

9037 

84  32  24 

aoM 

Spica 

W, 

58  24    0 

aioGn 

60  17  31 

1995 

62  II   13 

1990 

64     5     3 

19B1 

Fomaihaut 

E. 

71  57     3 

H^ 

70  15     4 

a<73 

68  33  13 

04^0 

66  51  32 

•♦91 

a  Pegasi 

E, 

9^  55  33 

ai^A 

90     5  ^8 

31J0 

88  15  14 

<i«4 

86  24  52 

«*> 

3 

Spica 

W. 

73  35  46 

I97« 

1     75  30     4 

mi 

77  24  22 

1974 

79  18  38 

I97S 

Saturn 

W. 

29  29  52 

»t«4 

31  22  29 

2016 

33  15  38 

*OID 

35     8  5^ 

aod7 

Ad  tares 

W. 

^7  5«  43 

1969 

29  47     6 

1968 

31  41  30 

19^9 

33  35  53 

BJ71 

FomaJhaut 

E, 

58  27  4S 

asSo 

56  48  26 

S6t7 

55     9  4t 

^^ 

53  3^   39 

a673 

a  Pegasi 

E. 

77  12     4 

9U7 

75  21  31 

aiKj 

73  31     2 

at^ 

71  40  39 

aia» 

4 

Spica 

W. 

88  48  56 

i«3 

90  4«  38 

woi 

92  36  10 

aooQ 

94  29  3» 

anC 

Saturn 

W. 

44  36     3 

BOIO 

46  29  22 

»f| 

48  22  34 

9019 

50  15  38 

soas  ' 

Antarea 

W. 

43     6  47 

1990 

45     0  37 

rS96 

46  54  17 

«qp3 

48  47  46 

sort 

a  Pegasi 

E  , 

6z  31  22 

%m^ 

60  42   16 

fiSS 

58  53  31 

2!H>3 

57     5     8 

2230 

a  Arietia 

E. 

104  43  17 

«»5i 

102  49  50 

lOfS 

100  56  34 

aoig 

99     3  29 

aoafi 

5 

Saturn 

W. 

59  38  i<5 

ac&i\ 

61  29  58 

loao 

63  21   28 

2093 

65  12  40 

■109 

An  tares 

W- 

58  II  48 

ao6o 

60     3  49 

1071 

61   55  31 

ac«5 

63  46  54 

aogj 

o  Pef^asi 

E  . 

48  10  17 

mt 

46  25     3 

*3fiT 

44  40  32 

*393 

42  56  47 

2429 

a  Arietia 

E, 

89  41  22 

"75 

87  49  44 

aoS7 

85  58  25 

W99 

84     7  25 

aii3i 

Mars 

E  . 

104    13    17 

4391 

102  26     4 

3305 

100  40    g 

fjiS 

98  54  32 

«3« 

6 

Saturn 

W. 

74  23  43 

*174 

76  12  50 

arSg 

7^     1  34 

*H»5 

79  49  54 

«122 

Antares 

W, 

7*  5a  38 

>T7o 

74  47  5t 

1185 

76  36  41 

MCrt 

78  25     6 

a2i8 

o  Arietia 

E. 

74  57  4^ 

tiAfi 

73     8  53 

Tta9 

71  20  29 

mg 

69  32  30 

lajS 

Mars 

E, 

90  II  36 

1401 

8B  28     7 

2411 

86  45     2 

t4ja 

85      2   21 

*455 

7 

Saturh 

W. 

88  45   18 

"309 

90  31     5 

sjsfi 

92   16  26 

^5 

94      t    20 

8363 

Ant  area 

W. 

87  ao  53 

3306 

89     6  43 

1324 

90  52     8 

134" 

92  37     6 

^«o 

aAquil^ 

w.  1 

41  45  35 

3748 

43     I  31 

3^73 

44  i8  47 

36dS 

45  37  13 

355a  ' 

a  Arietis 

E  . 

60  39     2 

333fi 

58  53  40 

3346 

57     8  47 

"3fi4 

55  24  21 

«3&4  , 

Mars 

E. 

76  35  14 

*548 

74  55     7 

2566 

73   15  26 

»386 

71   36   12 

2605' 

Aldebarati 

E. 

93  21     1 

aSSO 

91  36  33 

n75 

89  52   13 

«93 

88     8  27 

HU 

8 

a  AqiliJ£e 

W. 

52   32    10 

S373 

53  44  57 

3351 

55     8     9 

5334 

56  31  41 

33W  ' 

a  Arietis 

E  . 

46  49   15 

1484 

45     7  39 

1504 

43  26  31 

«S"5 

41  45  5^ 

t^t  , 

Mars 

E  . 

63  26  44 

2705 

61  50  11 

S?25 

60  14     5 

"74* 

58  38  26  1 

*yfi6 

AJdebaran 

E. 

79  36  2o 

ty« 

77  55  15 

asaj 

76  14  37 

«S*5 

74  34  26 

1564 

Sun 

E  . 

116  52  51 

37^ 

115  17  38 

^i5 

113  42  51 

aS&6 

112     8  31 

*8t5 

9 

rtAqnila! 

W. 

63  3a  19 

S»S8 

64  56  44 

3^« 

66  21   TO 

3asa 

67  45  35 

»»! 

Fomalhant 

W. 

39  40  50 

37B4 

40  56     9 

37=4 

42  12  31 

3^73 

43  39  47 

J6*9 

Mars 

E, 

50  46  44 

iftM 

49  n  41 

aaS6 

47  41     4 

tgas 

46     8   52 

a935 

Aldebaran 

E. 

66  30  II 

*fi6i 

64  42  39 

^i 

63     5  33 

vjca 

6t  28  53 

a/TS 

SUK 

E. 

104  23  10 

«1/14 

102  51  21 

fl94« 

10^   19  55 

agfi] 

99  48  53 

^r79 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direelion 
of  Object 

Midnight 

P.L. 

of 

Diff. 

XVb. 

P.L. 
of 

XVIIIfc. 

P.I. 

of 

DUL 

XXIb. 

of 
INfl. 

•          • 

m        t        m 

•         9         m 

•       *       « 

JUPITBR 

W. 

7X  17  55 

io83 

73    9  21 

•07s 

75     t    2 

•064 

76  52  56 

•056 

Spica 

W. 

50  51  59 

»35 

52  44  38 

0006 

54  37  32 

•017 

56  30  40 

•009 

a  AqnilaR 

£• 

55  ««  «5 

•901 

53  50    7 

•933 

52  18  33 

•975 

50  47  49 

3099 

Fomalhant 

E. 

78  45  19 

t465 

77    3  17 

M^i 

75  21  12 

9469 

73  39    6 

•465 

aPegasi 

E. 

99  13  49 

aiTo 

97  24  37 

•160 

95  35    9 

8X5X 

93  45  «7 

•X43 

Jupiter 

W. 

86  15    7 

aooB 

88    7  57 

•006 

90    0  51 

•093 

91  53  49 

•093 

Spica 

W. 

65  59     I 

1981 

67  53     5 

1977 

69  47  15 

X975 

71  41  29 

X973 

Fomalhant 

E. 

65  10    6 

tS03 

63  28  57 

•3x7 

61  48    8 

•535 

60    7  44 

•356 

aPegaai 

E. 

84  34  24 

•117 

82  43  51 

sxt6 

80  53  16 

•X15 

79     2  40 

•1x5 

Spica 

W, 

81  la  52 

'977 

83     7     2 

196X 

85     I     7 

1983 

86  55     5 

1989 

Saturn 

W, 

37    a  19 

•005 

38  55  45 

•OM 

40  49  13 

•005 

42  42  39 

•007 

Antares 

W. 

35  30  13 

1973 

37  24  30 

X97* 

39  18  42 

xgSo 

41  12  48 

X984 

Fomalhaat 

E. 

51  54  25 

ms 

50  18     5 

•76a 

48  42  47 

•813 

47    8  36 

■87X 

aPegasi 

E. 

69  50  24 

ST36 

68    0  19 

•143 

66  10  ^5 

•X53 

64  20  46 

•X63 

Spica 

W. 

96  22  40 

ms 

98  15  35 

•034 

100    8  16 

•044 

102    0  41 

•055 

Saturn 

W. 

5«    8  33 

9033 

54     I  17 

•040 

55  53  49 

•049 

57  46     7 

•059 

Antares 

W. 

50  41     3 

0019 

52  34     7 

9099 

54  26  56 

•039 

56  19  30 

•049 

aPegad 

E. 

55  17  to 

«98 

43  29  39 

••58 

51  42  38 

•981 

49  56  10 

•304 

aArietis 

E. 

97  10  35 

0034 

95  17  54 

•044 

93  25  28 

•053 

91  33  17 

•064 

Saturn 

W. 

67    3  34 

0116 

68  54     8 

•130 

70  44  21 

•X44 

72  34  13 

•159 

Antares 

W. 

65  37  58 

till 

67  28  41 

•X9S 

69  19     2 

•X39 

71     9     I 

•X54 

aPegasi 

E. 

41  13  53 

8467 

39  31  54 

•310 

37  50  55 

•358 

36  II     2 

•619 

aArietis 

E. 

82  16  45 

•106 

80  26  26 

•X40 

78  36  28 

•155 

76  46  53 

•170 

Mars 

E. 

97    9  15 

«343 

95  24  18 

•337 

93  39  42 

•373 

91  55  28 

•388 

Saturn 

W. 

81  37  49 

•Q8 

83  25  20 

•936 

85  12  25 

••?• 

86  59     5 

•991 

Antares 

W. 

80  13    6 

*«5 

82    0  41 

S9S9 

83  47  51 

•970 

85  34  35 

•988 

aArietis 

E. 

67  44  56 

«^3 

65  57  48 

9971 

64  II     6 

•989 

62  24  51 

•307 

Mars 

E. 

83  20     5 

Mn 

81  38  14 

•491 

79  56  48 

•5x0 

78  15  48 

•398 

Saturn 

W. 

95  45  48 

•380 

97  29  49 

9401 

99  ^3  23 

•4x9 

100  56  30 

•438 

Antares 

W. 

94  ai  38 

«379 

96     5  43 

•398 

97  49  21 

94x6 

99  32  33 

•433 

a  Aqnilie 

W. 

46  56  40 

SS04 

48  17     0 

3463 

49  38     6 

84^8 

50  59  51 

3398 

a  Arietis 

E. 

53  40  24 

0403 

51  56  54 

•484 

50  13  53 

•443 

48  31  20 

•463 

Mars 

E. 

69  57  24 

3686 

68  19     4 

•643 

66  41   10 

9666 

65     3  44 

•685 

Aldebaran 

E. 

86  25    8 

•430 

84  42  16 

•448 

82  59  50 

•46B 

81  17  52 

•487 

a  Aqnilffi 

W, 

57  55  38 

S3«o 

59  19  28 

3300 

60  43  39 

3*94 

62    7  57 

399I 

a  Arietis 

E. 

40     5  43 

•567 

38  26     3 

9588 

36  46  52 

9610 

35     8  II 

9639 

Mars 

E. 

57    3  13 

a785 

55  28  26 

9806 

53  54     6 

9696 

52  20  12 

9846 

Aldebaran 

E. 

72  54  42 

1584 

71  15  25 

•603 

69  36  34 

9699 

67  58     9 

9643 

Sun 

E. 

110  34  36 

•845 

109     1     7 

986s 

107  28     3 

•884 

105  55  24 

9904 

a  Aquilse 

W. 

69    9  58 

3^ 

70  34  17 

3398 

71  58  31 

3303 

73  22  39 

3309 

Fomalhant 

W. 

44  47  50 

3591 

46    6  34 

3559 

47  25  S3 

353X 

48  45  43 

3507 

Mars 

E, 

44  37     5 

•943 

43     5  43 

•964 

41  34  45 

•983 

40     4  II 

3003 

Aldebaran 

E, 

59  52  38 

•738 

58  16  49 

•757 

56  41  25 

•776 

55     6  26 

•796 

L_ 

Sun 

E. 

98  18  14 

■997 

96  47  58 

90x6 

95  18     5 

3033 

93  48  33 

3051 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

5* 

Name  and  Direction 
of  Object 

:    Noon, 

P.L. 
of 

Dief. 

Illb. 

P.L. 
of 

DifiF- 

Vih* 

P.L. 
of 

Diff. 

IX«> 

of 

Diff. 

■      »   .  If ' 

•             t             IT 

m          1         rf 

■            f            w 

lO 

a  Aquils 
Fomalhaat 
Mars 
Alflebarao 

SUK 

W. 
E. 

74  46  40 
50     5  59 
38  34     a 
53  31  S5 
92  19  25 

34S7 

30M 

306a 

76    TO    33 

51    26    38 

37     4   16 
51  57  45 
90  50  34 

3114 
34<59 
30+^ 
aB34 
3fla» 

77  34  17 
52  47  37 
35  34  55 
50  24     I 
89  22     5 

333a 
3434 
3060 

2^53 

310E 

78  57  52 

54     8  52 
34     5  57 
48  50  42 
87  53  57 

3Sto 
3443 
3oSt   ' 
3373 
3117 

zx 

a  Aquilse 
Fonialhaut 
a  Pegasi 
Aldebaran 
Sun 

W, 
W. 

E, 
E, 

S5  53     4 
Go  57  53 
39  14     0 
41   10  23 
80  37  58 

33W 

3130 

87   15  30 
62  20     1 
59  59  34 
39  39  36 
79  11  39 

3404 
331B 

3306 

88  37  44 
63  42   13 
41     5  22 

3S     9   16 
77  45  37 

3415 

34" 
3*09 
3016 

3230 

S9  59  44 
65     4  27 
42  31   21 
3fi  39  23 
76   19  5^ 

34*6 
J400 

3»3 

3038 

12 

FomaHiaut 
a  Pegasi 
Sun 

W. 
W, 
E, 

71  55  4t 
49  4^  49 
69  14  40 

3405 

3IB5 

3301 

73   "7  52 
51     9   16 
67  50  18 

34^8 

3is:i 

33na 

74  40     0 

52  35  43 
66  26     g 

34  to 
5181 
331a 

76     2     5 
54     2  Ti 

65       3    II 

%4H 
3185 
3333 

13 

Fomalhaut 
Sun 

w. 

E- 

82  51  32 

61   14   15 
5a     5     I 

319a 

33^ 

84  13   12 

62  40  34 
56  42     3 

3436 
3193 
3372 

S5  34  48 
64     6   52 

55   19   14 

3441 

3195 
3378 

86   56    iS 

65  33     7 
53  56  32 

344  fi 

3r96 

14 

Fomalhaut 
a  Pegasi 
oAnctis 
Sun 

W. 
E. 

93  4^  ^6 
72  43   54 
29   15  45 
47     4  46 

5*71 

3tH 
34n 

95     3  22 

74     9  57 
30  43  37 
45  43  42 

3473 
3^ 
3*13 
3415 

96  24   11 
75   35   59 
32   II   31 
44   30  43 

34^4 
3309 
3112 
3419 

97  44  55 

77     I   5^ 
33  39  26 
42  5^*^  48 

1 
349° 

33<^ 
31  JO 

34*3 

15 

a  Pe^asi 
fi  Arietia 
Sun 

E, 

3^   II  32 

40  59  17 
36   10     6 

3ii5 
3435 

85  37  23 
42  27  17 
34  4S  29 

331^ 
31D7 
3438 

87     3   13 
43   55   i8 
33  26  55 

3217 
5138 

88  29     2 
45  23   20 
32      5    32 

3317 

3106 
WO 

i6 

d  Pcfjasi 
a  Arietis 

MaR9 

Sun 

W, 
E. 

95  37  57 
53  43  43' 
50  35  45 

as  17  51 

3M^ 
3101 

3i97 
3Ht 

97     3  42 
54  11   52 
31  56     5 
23  56  21 

3W^ 
3099 
3393 
344^ 

98  29  37 
55  40     3 
55  i«  30 
22  34  5* 

3120 
3097 
33S7 
3440 

99   55   12 
57     8   16 
34  4^      I 
21    13  20 

i231 
3096 

3333 
3440  1 

20 

Sun 
Spica 

W, 
E. 

iS  37  56 
48   16  23 
66    10   28 

3326 

20     T  37 
46  47  34 
64  39  45 

3319 
30^ 
9970 

21    25    26 
45    ^8  40 
63     8  55 

33^3 
3060 
^5 

23    49    22 

43  49  42 

6t   37  58 

3306 

3038' 

«95S 

21 

Sun 
Spica 
Saturn 
An  tares 

E. 
E. 
E. 

29   51    ^I 
54     I    t6 
97  40  23 
99  40     6 

«J27 

«r,i7 

3t   15  59 

52  29  31 

96     8  35 
98     8     9 

3261 
191" 
3917 
2910 

32  40  5^ 
5^>  57  3^* 
94  36  3S 
96  3f>     3 

3^53 

29T3 

3910 
2902 

34     6     3 
49  25  36 
93     4  32 
95     3  47 

3344 

■901  ! 

22 

Sun 
Spica 
Saturn 
Antares 

W. 
E. 
E. 
E. 

41   14     9 

41  43     9 
85  21  32 
87  20     0 

3200 
3869 
3862 
a855 

42  40  18 
40  10  II 
83  48  25 
85  46  43 

3191 
2862 
2854 
2846 

44     6  38 
38  37     4 
82  15     7 
84  13  15 

3182 
2855 
2845 
2837 

45  33     9 
37     3  47 
80  41   38 

82  39  35 

317a 
4847 
2837 
8828 

23 

Sun 

Regulus 
Saturn 
Antares 

W. 
W. 
E. 
E. 

52  48  47 
25  21   50 
72  51   19 
74  48  17 

3119 

2832 
2790 
8780 

54  16  33 
26  55  36 
71   16  38 
73  13  23 

3109 
2816 
2781 
2770 

55  44  32 
28  29  43 
69  41  45 
71  38  16 

3097 
2801 
2770 
2760 

57  12  45 
30     4  10 
68     6  38 
70     2  55 

3086 
a785 
9760 
■748 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 



—  •  - 

u 

'^ 

^ame  and  Direction 
of  Object 

Midnight 

P.L 

of 
DHL 

XV^ 

P.L. 

of 
Diflf. 

XVIIIiu 

P.L. 

of 

Diff. 

xxii«. 

P.L. 
of 
Diflf. 

e         «         w 

0                   m 

e                 It 

•              • 

xo 

a  Aqnilae 

Fomalhaut 

Mars 

Aldebaran 

Sun 

W. 
W. 
E. 
E, 
E. 

8o  21  17 
55  30  21 
32  37  24 

47  17  48 
86  26     8 

S350 
348< 

3XOI 
a893 
3133 

81  44  31 
56   52      2 
31     9  15 
45  45  19 
84  58  38 

3359 
3433 
3iao 
391a 
3x48 

83     7  34 
58  13  52 
29  41  30 

44  13  15 
83  31  27 

3370 
34x7 
3X4X 
393X 
3x63 

84  30  25 

59  35  49 
28  14  10 

42  41  36 
82     4  34 

3380 
34x1 
3x61 
3958 
3x78 

II 

a  Aqnilae 
Fomalhaut 
d  Pegasi 
Aldebaran 
Sun 

W. 
W. 
W. 
E. 
E. 

91  21  31 
66  26  43 
43  57  28 
35     9  57 
74  54  20 

3438 
3400 
3196 
3061 
3*45 

92  43     4 
67  48  59 
45  23  42 
33  41     0 
73  29     4 

3451 

340X 
3x9a 
3087 
3357 

94     4  23 
69  II  14 
46  50     I 
32  12  35 
72     4     2 

3464 
3403 
3188 
3x14 
3369 

95  25  27 
70  33  28 
48  16  24 

30  44  43 
70  39  14 

3478 
3403 
3187 
3144 
3381 

12 

Fomalhaut 
a  Pegasi 
Sun 

W. 
W. 
E. 

77  24     6 
55  28  38 
63  38  25 

34x7 
3185 
3331 

78  46     3 
56  55     5 
62  14  49 

3430 
3x87 
3340 

80     7  57 
58  21  30 
60  51  24 

3433 
3x88 
3348 

81  29  47 
59  47  53 
59  28     8 

3438 
3189 
S356 

13 

Fomalhaut 
i»  Pegasi 
Sun 

W. 
W. 
E. 

88  17  43 
66  59  21 
52  33  58 

345X 
3198 
339X 

89  39     2 
68  25  33 
51  II  31 

3455 

3300 
3396 

91     0  16 
69  51  42 
49  49   10 

3461 
330a 
340X 

92  21  24 
71   17  49 
48  26  55 

3466 
3304 
3407 

H 

Fomalhaut 
a  Pegasi 
aArietis 

Sun 

W. 
W. 
W. 
E. 

99     5  28 
78  27  56 
35     7  23 
41  36  57 

3497 

3811 
31x0 
3486 

100  25  56 
79  53  52 
36  35  21 
40  15  10 

3503 
33X3 
3XXO 
3439 

101  46  17 
81   19  47 
38     3  19 
38  53  26 

35x0 
33X4 
3109 
343X 

103     6  30 
82  45  40 
39  31  18 
37  31  45 

35x8 
33x4 
3x09 
3433 

15 

a  Pegasi 
a  Arietis 
Sun 

W. 
W. 
E. 

89  54  51 
46  51  22 

30  43  51 

38X9 
3X05 
3440 

91  20  38 
48  19  25 
29  22  20 

33X9 
3x04 
344X 

92  46  25 
49  47  30 
28     0  50 

3330 
3103 
344X 

94  12  II 

51   15  36 
26  39  20 

3380 
SX03 

3443 

f6 

a  Pegasi 
a  Arietis 
Mars 
Sun 

W. 
W. 
W. 
E, 

10 1  20  56 
58  36  31 
36     3  37 
19  51  49 

3«x 

3093 
3378 
3439 

102  46  40 
60    4  49 
37  26  19 
18  30  17 

3839 

309X 
3374 
3438 

104  12  23 
61  33     9 

38  49     5 
17     8  44 

3333 

3089 
3370 
3437 

105  38     6 
63     I  32 
40  II  56 
15  47     9 

3383 
3087 
3365 
3435 

20 

Sun 

Jupiter 

Spica 

W. 
E. 
E. 

24  13  27 
42  20  41 
60     6  53 

3999 

3055 
a953 

25  37  40 
40  51  36 

58  35  40 

339X 
3053 
3946 

27     2     2 
39  22  28 
57     4  20 

3384 
3050 
8940 

28  26  32 
37  53  17 
55  32  52 

3376 
3047 
8934 

21 

Sun 
Spica 
Saturn 
Antares 

W. 
E. 
E. 
E. 

35  31  ao 
47  53  25 
91  32  i6 
93  31  22 

3*36 
2899 
2894 
8887 

36  56  47 
46  21     5 
89  59  50 
91  58  47 

3337 
s89a 

8887 
a88o 

38  22  24 

44  48  36 
88  27  14 
90  26     2 

3319 
a8«4 
3879 
a87x 

39  48  II 
43  15  57 
86  54  28 
88  53     6 

3309 
3877 
387X 
8863 

22 

Sun 
Spica 
Saturn 
Antares 

W. 
E. 
E. 
E. 

46  59  52 
35  30  20 
79     7  58 
81     5  44 

3x63 
8839 
aSaS 
28x9 

48  26  47 

33  56  43 

.  77  34     6 

79  31  41 

3153 
aSsi 
a8i9 
a8io 

49  53  54 
32  22  56 

76  0     3 

77  57  26 

314X 

3834. 

3809 
3800 

51  21   14 
30  48  59 

74  25  47 
76  22  58 

3x30 
3816 
3800 
8790 

23 

Sun 

Regulus 
Saturn 
Antares 

W. 
W. 
E, 
E. 

58  41   12 

31  38  57 
66  31   18 
68  27  19 

3073 
•77a 
3750 
8738 

60     9  54 

33  14     2 

.  64  55  44 

66  51   29 

306a 

3758 
8740 
87«7 

61  38  50 
34  49  25 
63  19  57 
65  15  25 

3050 
3744 
8739 

87x6 

63     8     I 
36  25     6 
61  43  56 
63  39     6 

3037 
373X 
47x8 
8704 
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XVU. 


1                                                 GREENWICH  MEAN  TIME- 

■ 

(                                                                     LUNAR  DISTANCES. 

Nam*  •nd  Dlraetkai 

to. 

i'J: 

Illb-      ' 

P.L. 

of 

Vlh. 

of 

ixi«. 

p.u 

of 

of  Object 

^tm 

r 

t 

DlflL 

Dift 

•        *        m  ^ 

*              *              • 

f      •.    <     - 

•        *        # 

24 

SUH 

W. 

64  37  28 

VH 

66    7  II 

3M9 

^9^  % 

^^mtfi 

69    7  24 

•985 

Regulns 

W. 

38     I     5 

ntj 

39  37  22 

•705 

41  13  5^ 

4a  50  52 

•675 

Venus 

W. 

26  19  54 

3196 

27  46    8 

SI73 

29  12  49 

3>9S 

i!^mttt 

3133 

Saturn 

E. 

60     7  40 

t707 

58  31  10 

•6»7 

56  54  26 

9686 

ss*>« 

^ 

Antares 

£. 

62    2  31 

ifigs 

60  25  40 

9681 

58  48  34 

4568 

57  II  " 

25 

SuH 

W, 

76  42  53 

•9tf 

78  14  52 

9pOl 

79  47    9 

Mj 

81  19  45 

•BTt 

Regulns 

W. 

51     0     I 

■607 

52  38  47 

499« 

54  17  53 

•578 

55  57  18 

•564 

Venus 

W. 

38     I  15 

3040 

39  30  38 

3999 

41     0  24 

3005 

42  30  31 

•986 

Saturn 

E. 

47     8  41 

9618 

45  30  10 

9606 

43  51  23 

•595 

42  12  21 

9584 

Antares 

E. 

49     0    4 

•90> 

47  20  58 

•578 

45  41  33 

•9^ 

44   I  50 

•551 

a  Aqnilse 

E. 

102  19  40 

S158 

100  52  40 

313B 

99  25  16 

SIIQ 

97  57  29 

3x00 

26 

Sun 

W. 

89    7  34 

t7g6 

90  4«     7 

978b 

92  17     I 

•7#9 

93  52  15 

•749 

Regnlns 

W. 

64  19  24 

t49D 

66    0  51 

«476 

67  42  38 

9461 

69  24  46 

•443 

Venus 

W. 

50    6  38 

9900 

51  38  57 

9883 

53  II  38 

9866 

54  44  41 

•848 

Jupiter 

w. 

28     4  44 

■645 

29  42  38 

9618 

SI  21     9 

•599 

33  0  13 

•589 

Antares 

E. 

35  38  27 

Ml 

33  56  47 

•467 

32  14  48 

•493 

30  33  28 

•438 

a  Aquilse 

E. 

90  33  16 

yno 

89     3  28 

soos 

87  33  22 

•099 

86     3     0 

•980 

27 

Sun 

W. 

loi  53  38 

9670 

103  30  58 

«69S 

105     8  39 

•1^ 

106  46  41 

•694 

Regulns 

W. 

78    0  46 

«37i 

79  45     2 

•357 

81  29  39 

«4« 

83  14  37 

•3* 

Venus 

W. 

62  35  28 

«76S 

64  10  44 

•747 

65  46  22 

^710 

67  22  22 

•7*4 

Jupiter 

W. 

41  23     6 

H^ 

43     5    3 

94SP 

44  47  27 

■4sa 

46  30  16 

•4'4 

Spica 

W. 

M     I     9 

9401 

25  44  43 

9380 

27  28  46 

•3te 

29  13  16 

9344 

aAquilae 

E. 

78  27  37 

agsft 

76  55  59 

•9>5 

75  24  12 

«9«> 

73  52  19 

9916 

Fomalhaut 

E. 

103  12  5x 

•80s 

loi  38  -27 

•784 

100    3  38 

•7C4 

98  28  23 

9746 

28 

Regulns 

W. 

92     4  44 

M56 

93  51  48 

«43 

95  39  12 

•H9 

97  26  56 

99X6 

Venus 

W. 

75  27  44 

teas 

77     5  52 

9619 

78  44  21 

•te4 

80  23  10 

•990 

Jupiter 

W. 

55  10  29 

•33a 

56  55  42 

93t7 

58  41  17 

•90« 

60  27  14 

9987 

Spica 

W. 

38     I  53 

«64 

39  48  46 

•M9 

41  36     I 

••14 

43  23  38 

9990 

a  Aquilse 

E. 

66  12  14 

9900 

64  40  20 

•^•7 

63     8  35 

•B99 

61  37     I 

■948 

Fomalhaut 

E. 

90  26  23 

9666 

88  48  57 

•693 

87  11  14 

•841 

85  33  15 

9699 

29 

Venus 

W. 

88  42     7 

•5« 

90  22  50 

9310 

92     3  49 

•498 

93  45     5 

9497 

Jupiter 

W. 

69  22     7 

9990 

71  10    4 

9909 

72  58  18 

9X97 

74  46  50 

9x86 

Spica 

W. 

52  26  49 

9155 

54  16  25 

«M3 

56     6  18 

•X39 

57  56  28 

9X9X 

0  Aquilse 

E. 

54    4  15 

5056 

52  35  12 

309a 

51     6  53 

9x93 

49  39  23 

3179 

Fomalhaut 

E. 

77  20    0 

•591 

75  40  53 

•587 

74     I  40 

•585 

72  22  24 

•583 

0  Pegasi 

E. 

97  41  52 

«Qb 

95  55  37 

9978 

94     9     5 

1966 

92  22  16 

«9S6 

30 

Jupiter 

W. 

83  53  19 

9140 

85  43  17 

913a 

87  33  27 

9196 

89  23  47 

9X90 

Spica 

W. 

67  II  12 

907S 

69    a  50 

9068 

70  54  39 

9Q6i 

72  46  39 

■054 

Fomalhaut 

E. 

64    6^33 

9607 

62  27  48 

9618 

60  49  18 

9(^9 

59  11     7 

•690 

0  Pegasi 

E. 

83  24  33 

•ax3 

81  36  25 

9907 

79  48     8 

9909 

77  59  43 

9x9s 

31 

Spica 

W. 

82    8  46 

9039 

84     1  30 

9030 

85  54  17 

•098 

87  47     7 

9098 

Saturn 

W. 

38  54  40 

9066 

40  46  31 

906X 

42  38  31 

9057 

44  30  37 

•093 

Antares 

W. 

36  26  10 

9090 

38  19    0 

9096 

40  II  54 

9094 

42     4  51 

9013 

Fomalhaut 

E. 

51     7  29 

•769 

49  32  47 

•831 

47  59    0 

•879 

46  26  14 

•934 

a  Pegasi 

E. 

68  56  41 

9igs 

67     8     3 

•196 

65  19  29 

9900 

63  31     I 

•904 

xvin. 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCEa 

Name  and  Direction 
of  Object 

Midnight 

of 
Di£E. 

XVb. 

P.L. 
of 
Diff. 

XVIIIJ". 

P.L. 

of 

Diff. 

XKl^ 

P.L. 
of 

Diff. 

•         »        m 

•         »         m 

0         »         m 

•             *             IT 

24 

Sun 

W. 

70  37  55 

197a 

72    8  43 

•958 

73  39  49 

«944 

75  11  12 

•930 

Regolos 

W. 

44  28     5 

e66a 

46    5  36 

•648 

47  43  26 

•635 

49  21  34 

969X 

Venus 

W. 

3«     7  25 

SIX3 

33  35  19 

309S 

35    3  35 

5076 

36  32  14 

30S8 

Saturn 

E. 

53  40  la 

86(^ 

52     2  42 

9659 

50  24  57 

9640 

48  46  57 

9699 

Antares 

£. 

55  33  3a 

t643 

53  55  36 

•Q91 

52  17  23 

96x8 

50  38  52 

9603 

as 

Sun 

W. 

82  52  40 

*57 

84  25  54 

•64a 

85  59  28 

•897 

87  33  2Z 

98x1 

RegtduB 

W. 

57  37    3 

•549 

59  17    8 

•535 

66  57  33 

•SM 

62  38  z8 

•505 

Venus 

W. 

44     I     I 

nBo 

45  31  53 

9959 

47     3    6 

•935 

48  34  41 

•9X7 

Saturn 

E. 

40  33    4 

857? 

38  53  32 

•5^ 

37  13  46 

•553 

35  33  46 

•543 

Antares 

£• 

42  21  48 

«538 

40  41  27 

9594 

39     0  47 

95x0 

37  19  47 

,«495 

aAquilfle 

E. 

96  29  19 

3089 

95     0  48 

3066 

93  31  57 

3050 

92    a  46 

3034 

a6 

Sun 

W, 

95  a?  50 

•733 

97     3  46 

9718 

98  40     2 

9709 

zoo  z6  39 

9686 

Regnlas 

W. 

71     7  16 

«43i 

72  50     6 

94x6 

74  33  18 

940X 

76  z6  5z 

9386 

Venus 

W. 

56  18    6 

8831 

57  51  53 

96x3 

59  26     2 

•797 

61    0  34 

9780 

Jupiter 

W. 

34  39  50 

•548 

36  19  56 

9597 

38    0  32 

9307 

39  41  35 

•487 

Antares 

E, 

28  49  48 

•484 

27     6  47 

•4x0 

25  23  27 

•396 

23  39  47 

9389 

aAqoilsB 

E. 

84  32   22 

nBo 

83     I  30 

«58 

81  30  24 

•MB 

79  59    6 

•139 

37 

Sun 

W. 

X08   25      4 

9608 

110     3  48 

•SD3 

"I  42  53 

•577 

Z13  22  Z9 

•56s 

Regnlas 

W. 

84  59  56 

«3i3 

86  45  36 

9998 

88  31  38 

••84 

90  18     z 

9970 

Venus 

W. 

68  58  43 

•698 

70  35  26 

9GBe 

78  12  31 

9666 

73  49  57 

•650 

Jupiter 

W. 

48  13  31 

9397 

49  57  10 

9380 

51  41  X3 

•364 

53  25  39 

•348 

Spica 

W. 

30  58  ZI 

9397 

32  43  31 

93XX 

34  29  15 

••94 

36  15  23 

9979 

aAquilae 

E. 

72  20  20 

«I3 

70  48  18 

99x9 

69  16  15 

•913 

67  44  13 

99x6 

Fomalhaut 

£. 

96  5a  44 

9738 

95  16  41 

97x1 

93  40  x6 

•695 

92     3  30 

9680 

28 

Regolos 

W, 

99  14  59 

•MS 

loi     3  22 

•X9X 

Z02  52     3 

•X78 

X04  4Z     3 

9Xfy 

Venus 

W. 

82     2  19 

«75 

83  41  48 

956X 

85  21  36 

•548 

87     1  42 

•535 

Jupiter 

W. 

62  13  32 

9973 

64    0  II 

8960 

65  47  10 

9946 

67  34  29 

••33 

Spica 

W. 

45  "  36 

9906 

46  59  54 

9XP9 

48  48  33 

•X79 

50  37  32 

9167 

a  AqnilsB 

£• 

60     5  43 

99G9 

58  34  43 

•960 

57     4     5 

3001 

55  33  54 

3097 

Fomalhant 

E. 

83  55    0 

9690 

82  z6  32 

•6ZO 

80  37  51 

•603 

78  59    0 

•596 

99 

Venus 

W. 

95  26  37 

•476 

97     8  24 

9466 

98  50  25 

•456 

ZOO  32  40 

•447 

Jupiter 

W. 

76  35  38 

9176 

78  24  42 

9Zfy 

80  14    0 

•X57 

82    3  33 

•X48 

Spica 

W, 

59  46  55 

9XXX 

61  37  38 

9ZOX 

63  28  35 

9099 

65  Z9  47 

9083 

a  Aqoila 

E. 

48  12  49 

3933 

46  47  19 

Sa96 

45  23     3 

3367 

44    0    9 

3430 

Fomalhaot 

E. 

70  43     6 

•585 

69     3  50 

•587 

67  24  37 

•591 

65  45  30 

•599 

aPegasi 

E« 

90  35  " 

9945 

88  47  51 

9936 

87    0  17 

9998 

8s  12  3z 

9990 

30 

Jupiter 

W. 

91  14  16 

•XZ4 

93    4  54 

9X09 

94  55  39 

•XO5 

96  46  3Z 

9IOX 

Spica 

W. 

74  38  49 

9048 

76  31     8 

•044 

78  23  34 

9039 

80  i6     7 

•035 

Fomalhaot 

E. 

57  33  20 

9670 

55  56    0 

•693 

54  19  II 

97«x 

52  42  59 

•753 

oPegasi' 

E. 

76  11  13 

ax95 

74  22  38 

9193 

72  34    0 

9199 

70  45  20 

9x99 

3X 

Spica 

W. 

89  39  58 

9098 

91  32  49 

9098 

93  25  40 

9099 

95  z8  29 

9039 

Saturn 

W. 

46  22  49 

•031 

48  15    4 

9049 

50    7  22 

ao4f 

51  59  40 

9050 

Antares 

W. 

43  57  50 

9083 

45  50  49 

9023 

47  43  47 

9oas 

49  36  43 

9096 

Fomalhaot 

E. 

44  54  38 

•997 

43  24  21 

3068 

41  55  32 

3x30 

40  28  23 

S^4^ 

aPegasi 

E. 

61  42  40 

99ZZ 

59  54  29 

•09 

58    6  30 

9999 

56  18  45 

••99 
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AT  GREENWICH  APPARENT  NQON. 


i 

I 


Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SC/N. 
Mon. 
Tues. 
Wed. 


THE  SUN'S 


Apparent 
Right  Ascension. 


n      m        8 

8  46  34.38 
8  50  26.87 
8  54  18.76 

8  58  10.05 

9  2  0.74 
9  5  5085 

9  9  4038 
9  13  29.34 
9  17  17-72 

9  21  5.56 
9  24  52.83 
9  28  39.56 

9  32  25.75 
9  36  11.40 

9  39  56.53 


43  41-13 
47  25.22 
51  8.80 


9  54  5188 

9  58  34-47 

10  2  16.57 

10  5  58.20 
10  9  39.37 
10  13  20.08 

10  17  0.37 
10  20  40.22 
10  24  19.68 

10  27  58.74 
10  31  37.44 
10  35  1578 
10  38  53-79 


Diff.  for 
I  Hour. 


8 
9.700 
9.675 
9.650 

9.625 
9.600 
9.576 

9-552 
9.528 
9.505 

9.482 

9.459 
9.436 

9.413 
9.391 
9.369 

9.347 
9.326 
9-305 

9.285 
9.264 
9.244 

9.225 
9.206 
9.188 

9.170 

9-153 
9.136 

9.X20 
9.105 
9.091 
9.077 


Apparent 
Declination. 


N.17  57  47.2 
17  42  27.7 
17  26  50.9 

17  10  57.0 
16  54  46.4 
16  38  19.3 

16  21  36.0 
16     4  36.8 

15  47  22.0 

15  29  51-9 
15  12  6.8 
1454    6.9 

14  35  52.8 
14  17  24.5 
13  58  42.6 

13  39  47-3 
13  20  39.0 
13    I  17.9 

12  41  44.5 
12  21  59.2 

12     2     2.1 

"  41  53-7 

II  21  34.2 
II      I      4.2 

10  40  23.7 
10  19  33.2 

9  58  32.9 

9  37  23.2 
9  16  4.4 
8  54  36.8 
8  33    0.6 


Dl£for 
I  Hour. 


-37.95 
38.68 

39-39 

-40.09 
40.79 
41-47 

-42.14 
42.80 
43-44 

-44-07 
44.69 

4529 

-45.88 
46.46 
4703 

-47.58 
48.11 
48.63 

-49.14 
49.63 
50.11 

-50.58 
51.03 
51-47 

-51-90 
52.31 
52.71 

-53.10 
53.47 
53.83 
54.18 


Saml- 
dlmmeter. 


Sidereal 
Time  of 
Semi' 
diameter 
Passing 
Meridian 


15  48.09 
15  48.22 
15  48.35 

15  48.49 
15  48.62 
15  48.76 

15  48.90 
15  49.05 
15  49.20 

15  49.36 
15  49.52 
15  49.68 

15  49.8^ 
15  50.01 
15  50.19 

15  5037 
15  50.55 
15  50-74 

15  50.93 
15  51.13 
15  51-33 

15  51.54 
15  51.75 
15  51.96 

15  52.18 
15  52.40 
15  52.62 

15  52.84 
15  53.06 

15  53-29 
15  53.52 


66^61 

66.53 
66.45 

66.37 
66.28 
66,19 

66.10 
66.02 
65.93 

65.85 

6577 
65.69 

65.61 
65.53 
65.45 

65.38 
65.30 
65.23 

65.16 
65.09 
65.02 

64.95 
64.89 
64.83 

64.77 
64.71 
64.66 

64.61 
64.56 
64.51 
64.46 


Equation  of 

Time, 

lobe 

Added  to 


Subtracted 

from 
Apparent 

Time. 


6     559 
6     1.54 

5  56.88 


51.64 

45.79 
39.36 

3235 
24.77 

16.63 

7.9a 
58.68 
48.88 


4  38.54 
4  27.66 

4  16.27 

4  4-35 
3  51.92 
3  38.97 

3  2554 
3  11.60 

2  57.19 

a  42.30 
a  36.96 
a  11.17 

I  54-94 
I  38.39 
I  ai.23 

1  3.80 

o  45.99 

o  27.82 

o  9.34 


Thur.    3a    10  42  31.49     9.065  N.  8  n  i6.a    -54.5a     15  53.75    64.41      o    9.48 

NoiBi— Tlia  mean  dm.  of  Mmldiamater  pasiinf  may  b.  tonnd  by  tabtiactlii(  ciS  from  tb.  ddweal  lima 

Tba  tign  —  pr«fix.d  to  dia  hooily  ebanf.  of  daoUaadoii  indicates  that  nocth  doollnationt  are  dMreasinR. 
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AT  GREENWICH  MEAN  NOON. 

i 

1 

1 

1 

THE  SUN'S 

BqaaUon  of 

Time, 

to  be 

Subtracted 

from 

Diff.  for 
z  Hoar. 

SidMTMl 

or 

Right  AsmhsIoo 

of 

UeuiSiui. 

Apparent 
Right  Awensioa 

DifLfor 
1  Honr. 

Apparent 
DecUnatioa 

Diff.  for 
zHoor. 

Added  to 
Mean  Time. 

Mon. 
Tues. 
Wed. 

I 

3 

3 

h     m        • 

8  46  33-39 
8  50  25.90 
8  54  17.80 

8 
9.700 
9.675 
9.650 

•                      m 

N.17  57  51.0 

17  42  31.5 
17  26  54.7 

-37-95 
38.67 

39-38 

m        8 

6    5.61 
6     1.56 
5  56.90 

8 
0.156 
O.I8I 
0.206 

h      m       •   - 

8  40  27.78 
8  44  34.34 
8  48  20.90 

Thur. 
Frid. 
Sat. 

4 
5 

6 

8  58    9.11 

9  I  59-83 
9    5  49.95 

9.625 
9.601 

9-577 

17  II   ,0.9 

16  54  50.3 
16  38  23.2 

-40.09 
40.79 
41-47 

5  51.66 
5  45-81 
5  39-39 

0.231 
0.256 
0.280 

8  52  17-45 

8  56  14.01 

9  0  10.56 

SUN. 
Mon. 
Tues. 

7 
8 

9 

9    9  3950 
g  13  28.48 
9  17  16.89 

9.553 
9.529 
9.506 

16  21  39.9 
16    4  40.6 
15  47  25.8 

-42-13 
42.79 
43.44 

5  32-38 
5  24.80 
5  16.66 

0.304 
0.328 
0.351 

9    4    7-" 
9    8    3.68 

9    13      0.33 

Wed. 
Thur. 
FriA 

lO 

II 

13 

9  21     4.74 
9  24  52.05 
9  28  38.81 

9.483 
9.460 

9.437 

15  29  55-6 
15  12  10.4 

14  54  IO-5 

-4407 
44.69 

45.30 

5    7-95 
4  58-71 
4  48.91 

0.374 
0.397 
0.420 

9  15  56.79 
9  19  53-34 
9  23  49.90 

Sat 

SUN. 

Mon. 

13 
14 
15 

9  32  25.03 
9  36  10.70 
9  39  55-86 

9.415 
9.393 
9.37f 

14  35  56.2 
14  17  27.9 
13  58  45.9 

-4589 
46.47 

47.03 

4  38.57 
4  27.69 

4  16.30 

0.442 
0.464 
0.486 

9  27  46.45 
9  31  43-01 
9  35.39-56 

Tues, 
Wed. 
Thur, 

i6 

17 
i8 

9  43  40-50 
9  47  24.62 
9  51     8.33 

9.349 
9.328 

9.307 

13  39  50-5 
13  20  42.0 
13     I  20.8 

-47.58 
48.12 
48.64 

4    4-38 
3  51.95 
3  39.00 

0.508 
0.529 
0.550 

9  39  36-ia 
9  43  32.67 
9  47  29.33 

Frid. 

Sat. 

SUN. 

19 

20 

ai 

9  54  51-35 

9  58  33-97 

10    3  16.11 

9.286 
9.266 
9.246 

12  41  47.3 
12  22     1.7 
12     2    4.5 

-49-15 
49.64 
50.12 

3  25.57 
3  ".63 
a  57.33 

0.570 
0.590 
0.610 

9  51  25.78 
9  55  22.34 
9  59  18.89 

Mon. 
Tues. 
Wed. 

32 
33 

24 

10    5  57.78 
10    9  38.99 
10  13  19.75 

9.227 
9.208 
9.189 

"  41  55.9 
II  21  36.2 
II     I     6.0 

-50.59 
51.04 
51.48 

2  42.33 

3  26.99 
3  II. 19 

0.630 
0.649 
0.667 

10    3  15-45 
10    7  1 3.00 
10  II     8.56 

Thur. 
Frid. 
Sat 

25 
26 

27 

10  17    0.07 
10  20  39.97 
10  24  19.47 

9.X71 
9.154 
9.138 

10  40  25.3 

10  19  34.5 

9  58  34.0 

-51.91 
52.32 
52.72 

I  5496 
I  38.31 
I  31.25 

0.685 
0.702 
0.719 

10  15    5.11 
10  19     1.66 

10   33    58.22 

SUN. 
Mon. 
Tues. 
Wed. 

Thur. 

38 
29 

30 
31 

32 

10  37  58.58 
10  31  37.33 
10  35  15.71 
10  38  53-77 

10  42  31.51 

9.122 
9.107 

J093 
^.079 

9.067 

9  37  24.1 
9  16    51 
8  54  37.2 
8  33    0.7 

N.  8  II  16.0 

-53-10 
53-47 
53-84 
54-19 

-54.53 

I     3-8i 
0  46.00 
0  27.83 
0    9-34 

0.73s 
0.750 
0.764 
0.777 

0.789 

10   26   54.77 
10   30   51.32 
10   34  47.88 
10   38   44.43 

10  43   40.99 

0    9.48 

Honi— Tl 
TI 

lie  MI 
kesit; 
deer 

oidiametOT  tot  maai 
D  —  prefixed  to  the 
Mfing. 

1  noon  may 
hoarly  chan 

be  assumed  the  same 
ige  of  declination  ind 

\  as  that  for 
Icatos  that  i 

apparent  noon 
lorth  dedinatic 

tnsaro 

OlfE.  tor  I  Hoar, 
+  9'.856s. 
(Tabl.  ni4 
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III. 


AT  GREENWICH  MEAN  NOON. 

'  il 
1 

THE  SUN'S 

1 

1 
■B 

1 

-a 
1 

Lofrnrithni 

at  the 

Radios  Voclor 

of  tlie 

Eailh- 

Dlff.  for 
I  Hour, 

Meui  Tlmm 

of 

Sidereal  Noon. 

TRLTE  LONGITUDE. 

CHIT,  for 
I  Huut. 

LATITUDE. 

a 

A' 

I 
2 

3 

213 
214 
215 

129  12    24.4 

130  9   49.3 

131  7  15-2 

II    37.4 

9    2.1 
6  27.9 

H 

143.52 
14356 
143-60 

m 
+  0.07 
0.19 
0.31 

0.0063252 
0.0062659 
0.0062054 

-24.5 
25.0 

25-5 

b      m         fi 

15  17     1-57 
15  13     5-66 
15     9    9-75 

4 
5 
6 

216 
217 
218 

132  4  42.2 

133  2  10.3 
133  59  39-5 

3  54-8 
I  22.7 

58  51-8 

143.64 
143.69 
143.74 

+  0.40 
0.47 
0.51 

0.0061437 
0.0060807 
0.0060165 

-26.0 
26.5 
27.0 

15     5  13-84 
15     I  17-93 
14  57  22.02 

7 
8 

9 

219 
220 
221 

134  57  lO.O 

135  54  41-9 

136  52  15.1 

56  22.1 

53  53-9 
51  27.0 

143.80 
143.86 
143.92 

+  0.52 
0.50 
0.45 

0.0059510 
0.0058841 
0.0058156 

-27.6 
28.2 
28.9 

14  53  26.11 
14  49  30.20 
14  45  34.29 

lO 

II 

12 

222 
223 

224 

137  49  49-8 

138  47  25.9 

139  45     3-6 

49     1-5 
46  37-5 
44  15-0 

143-98 
144.04 
144.10 

+  0.38 
0.28 

o.i6 

0.0057453 
0.0056734 
0.0055996 

—29.6 

30.4 
31.2 

14  41  38.38 
14  37  42.47 
14  33  46.56 

13 
15 

225 
226 
227 

140  42  42.6 

141  40  23.1 

142  38    5-1 

41  53-9 
39  34-3 
37  16. 1 

144.16 
144.22 
144.28 

+  0.03 

—  O.IO 

0.23 

0-0055239 
0.0054461 
0.0053663 

—32.0 
32.8 
33.7 

14  29  50.65 
14  25  54.74 
14  21  58.84 

i6 

17 
i8 

228 
229 
230 

143  35  48-5 

144  33  33-3 

145  31  19.3 

34  59-4 
32  44-0 
30  29.9 

144.34 
144.40 

144.45 

-0.34 
0.44 
0.53 

0.0052843 
0.0052003 
0.005 1 1 39 

-34.6 
35.5 
36.4 

14  18    2.93 
14  14    7.02 
14  10  ii.ii 

19 

20 
21 

231 
232 
233 

146  29     6.7 

147  26  55.4 

148  24  45.3 

28  17.2 
26     5.8 
23  55-5 

144.50 

144-55 
144.61 

—  0.58 
0.61 
0.61 

0.0050256 
0.0049351 
0.0048429 

-37.2 
38.0 
38.8 

14    6  15.20 
14    2  19.29 
13  58  23-38  ' 

22 

23 
24 

234 

235 
236 

149  22  36.6 

150  20  28.9 

151  18  22.5 

21  46.7 
19  38.9 
17  32.4 

144.66 
144.71 
144.76 

—  0.58 
0.52 
0.43 

0.0047488 
0.0046531 
0.0045558 

-39.5 
40.2 
40.8 

13  54  27-47 
13  50  31-57 
13  46  35.66 

25 
26 

27 

237 
238 
239 

152  16  17.4 

153  14  135 

154  12  10.9 

15  27.2 
13  23.1 
II  20.4 

144.81 
144-86 
144.92 

-  0.32 
0.20 

—  0.07 

0.0044571 
0.0043572 
0.0042563 

-41.3 
41.8 
42.2 

13  42  39-75 
13  38  43-84  ! 
13  34  47-93 

28 
29 
30 
31 

240 
241 
242 
243 

155  10    9.6 

156  8     9.8 

157  6  11.5 

158  4  14.7 

9  19.0 

7  191 
5  20.7 
3  23.8 

144.98 
145.04 
145.10 
145.17 

+  0.06 

0.19 

0.31 

0.40 

0.0041545 
0.0040519 
0.0039485 
0.0038446 

—42.6 
43.0 
43.3 
43.5 

13  30  52.02  1 
13  26  56.12  I 
13  23     0.21 
13  19    4.30 

32 

244 

159    2  19.5 

I  28.5 

145.24 

+  0-47 

0.0037401 

-43.7 

13  15     8.39 

'    Non 

L-Thea 

umbers  in  column  A  c 
Inor  of  Januarj  o*a 

orrespood  to  tt 

le  true  equic 

lox  of  the  date;  in  column  k'  to 

the  meui 

Diff.  for  I  HoM,    1 
— 9.8296. 
(Table  II.I 
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GREENWICH 

MEAN  TIME. 

i 

THE  MOOire 

8 

SBMIDIAUBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Noon. 

Midnight 

Noon. 

DifCtor 
iHonr. 

Midnight 

Dlff.  for 

I  Hour. 

Meridian  of 
Greenwich. 

Diitfor 
I  Hoar. 

Noon. 

I 

2 

3 

*          m 

i6  37.9 
16  32.8 
16  23.4 

1          m 
16    36.0 
16    28.6 
16     17.4 

f          m 

60        56.0 
60        37.3 
60               2.7 

-0.42 
1.72 

60  48.8 
60  21.8 

59  405 

m 
-0.78 

1-44 
X.95 

h        m 

"    53.4 

12  48.7 

13  40-3 

m 

2.39 
2.22 
2.09 

d 
13.7 
14.7 

15-7 

4 

5 
6 

16  10.7 

15  56.1 
15  40.9 

16    3-5 
15  48.5 
15  33-5 

59  15-9 

58    2241 

57  26.5 

—2.12 
2.30 
2.29 

58  49.6 
57  54-3 
56  59.4 

-2.24 

2-32 
2.22 

14  29.3 

15  16.7 

16  3.5 

2.00 
X.96 
X.96 

16.7 

17.7 
18.7 

7 
8 

9 

15  26.4 
15  136 
15    2.9 

15  19-7 
15    7-9 
14  58.5 

56  33.3 
55  46.1 
55    7.0 

-a.xx 
x.8x 
1-44 

56    8.8 
55  25.4 
54  50.9 

-1.97 
Z.63 
X.24 

16  50.8 

17  38.9 

18  28.1 

X.98 
2.03 
a.07 

19.7 
20.7 
21.7 

lO 

II 
la 

14  54.8 
14  49.4 
14  46.5 

14  51-8 
14  47.6 
14  46.0 

54  37.3 
54  17.3 
54    6.8 

-X.03 

a63 

-0.25 

54  26.1 
54  IO-9 
54    4-9 

-0.83 

0.44 

-0.07 

19  18.I 

20  8.3 
20   58.0 

2.09 
2.09 

2.05 

22.7 
23.7 
24.7 

13 
15 

14  46.1 

14  47-7 
14  51.1 

14  46.6 
14  49.2 
14  53-4 

54    5-1 
54  ".I 
54  23.6 

+axo 
0.39 
0.64 

54  16.6 
54  31-9 

+0.25 
0.52 
0.74 

21  46.5 

22  33.3 

23  18.4 

1.99 
X.92 
X.85 

25.7 
26.7 
27.7 

i6 

17 

i8 

14  55-9 

15  1.9 
15    8.7 

14  58.8 

15  5-2 
15  12.4 

54  41.4 

55  3.3 
55  28.4 

+0.83 
0.98 

X.IO 

54  51-9 

55  15.5 
55  41-9 

40.91 
X.05 

I-X5 

6 
0    2.2 
0  45.2 

X.80 
X.78 

28.7 
0.1 
Z.I 

19 

20 
21 

X5  16.2 
15  24.3 
15  32.8 

15  20.2 
15  28.S 
15  37.2 

55  55.9 

56  25.4 
56  56.6 

+1.19 
X.27 
X.33 

56  10.4 

56  40.8 

57  12.8 

4-1.23 
X.30 
X.36 

1  28.1 

2  12.0 
2  57.8 

X.80 

X.86 
X.96 

2.1 

3.1 
4.1 

22 
23 
24 

15  41-6 

15  50-8 

16  0.0 

15  462 

15  55-4 

16  4-5 

57  29.2 

58  ^.9 
58  36.6 

+1.38 
X.4X 
X.39 

57  46.0 

58  Z9.8 
58  53-1 

4-1.40 
X.40 
X.35 

3  46.5 

4  390 

5  35-4 

2.X0 
2.27 
a-43 

5-1 
6.1 

7.1 

25 
26 
27 

16    8.8 
16  16.6 

16   32.6 

16  12.8 
16  19.8 
16  24.6 

59    8.9 
59  375 
59  59.6 

+1.28 
X.07 
0.74 

59  23.8 

59  49.5 

60  7.2 

+X.X9 
a92 
0.5a 

6  35.4 

7  37.1 

8  38.6 

2-55 
2.58 

2-53 

8.1 

9.1 

10. 1 

28 
29 
30 
31 

16   26.0 
16   26.1 
16   22.6 
16    15.S 

x6  26.5 
16  24.9 
16  19.5 
16  10.8 

60  X2.3 
60  12.7 
59  59.8 
59  33-7 

+0.29 

-0.2s 

a82 

1-34 

60  14.  z 
60    8.0 

59  48.3 
59  i6-2 

+0.03 

-0.54 

1.09 

X.56 

9  37.9 
10  34.0 
XI  26.8 
12  17.0 

2.41 
2.27 
2.14 
2.05 

II. I 
12.1 

I3-I 
14.1 

32 

16      5,3 

16  59.4 

58  56-3 

-1.73 

58  34-3 

.1.89 

13    5.6 

2.0X 

15.1 
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GREENWICH 

MEAN 

TIME, 

THE  MOON  S 

RIGHT  ASCENSION  AND  DECLINATION. 

Hour, 

Rl«ht 

Difl.  ror 

DecLiuatioo, 

Diff .  for 

Hour- 

Right 

Diff.  for 

DoclixiBtioiL 

DiflE.  for 

Aadeiision. 

I  Mia  Lite. 

1  Minute. 

Aficeasitni. 

I  Mia  Lite. 

I  Uijiute, 

1^ 

lONDA 

y  I, 

WEDNESDAY  3, 

b 

m 

9 

• 

9 

* 

# 

■ 

h 

m        fl 

i 

1     •    '     - 

* 

O 

20 

6 

a.og 

1.5m 

S,i9 

11 

6.1 

11.093 

0 

22 

0  38.64 

3.1463 

S.    8   27   33^7 

M*SM3 

I 

20 

8 

34,21 

^-SJaa 

i3 

59 

5^5.4 

11.225 

I 

22 

2    53.27 

3.3413 

8  12  36.1 

M<976 

% 

20 

tl 

5-95 

a-s^ifl 

18 

48 

39-1 

11*351 

2 

22 

5     7.59 

a.ijj&i 
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a.439X 

17  43  29.8 

11.645 

18 

18  24  47.39 

2.6287 

,  24  19  44.8 

4.744 

18 

20  26  56.65 

a.  4338 

17  31  47.7 

XX.757 

19 

18  27  25.05 

8.6267 

24  14  55.0 

4.9x6 

19 

20  29  22.52 

8.4286 

17  19  58.9 

XX.867 

20 

18  30     2.60 

8.6247 

24     9  54.9 

5.087 

20 

20  31  48.08 

a.4a33 

17     8     3.6 

xi.97« 

21 

18  32  40.02 

2.6225 

24     4  44.6 

5.357 

21 

20  34  13.32 

2.4x8x 

16  56     1.8 

12.083 

22 

18  35  17-30 

2.6202 

23  59   ^4.0 

5.427 

22 

20  36  38.25 

2.4x28 

16  43  53.7 

X2.188 

23 

18  37  54.44 

2.6x78 

23  53  53.3 

5.596      23 
5.764  1  24 

20  39     2.86 

2.4075 

16  31  39.3 

12.293 

X2.3« 

34 

18  40  31.44 

8.6152 

S.23  48   12.5 

20  41  27.15 

8.4022 

S.16  19  18.7 

XII. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff-for 

Declinatioa 

Diftfor 

Hour. 

Right 

Diftfor 

DadinatioiL 

DIff.  for 

Ascensioa 

X  Minute. 

xMinuta. 

Aacensioa 

X  Minate. 

xMiaata. 

1^ 

[ONDA^ 

sr  29. 

WEDNESDAY  31. 

h 

m       • 

• 

%    .     • 

m 

h    m       a 

a 

e         »         » 

• 

0 

20 

41   27.15 

t.4on 

S.16  19  18.7 

ia.393 

0 

22  31    10.27 

a.x854 

S.  5     I  49.3 

X5.15X 

I 

20 

43  51.13 

3.3970 

16     6  52.2 

13. 49a 

I 

22  33  21.30 

a. 1833 

4  46  39-8 

X5.X66 

2 

20 

46   14.79 

a.  3918 

15  54  19.7 

13. 590 

2 

23  35  32.13 

a.x789 

4  31  29.4 

X5.X80 

3 

20 

48  38.14 

•.3865 

15  41  41.4 

ia.686 

3 

22   37   42.77 

a. 1757 

4  16  18.2 

15.19a 

4 

20 

51     1.17 

a. 38x3 

15  28  57.4 

ia.780 

4 

22  39  53.22 

•.X736 

4     I     6.4 

X5.30X 

5 

20 

53  23.89 

a.37«i 

15  16     7-8 

13.873 

5 

22   42      3.48 

«.x695 

3  45  54.1 

X5.309 

6 

20 

55  46.30 

a. 3708 

15     3  12.7 

X3.963 

6 

22   44    13.56 

a.x666 

3  30  41.3 

15.3x6 

7 

20 

58     8.39 

a.3656 

14  50  12.3 

13.053 

7 

22   46   23.47 

a.x^7 

3  15  28.2 

X5.33X 

8 

21 

0  30.17 

a. 3605 

14  37     6.5 

13.139 

8 

22   48   33.20 

a.x6o8 

3     0  14.8 

X5.8a5 

9 

21 

a  51.65 

«.3554 

14  23  55.6 

X3.334 

9 

22   50   42.76 

3.1580 

a  45     1.2 

X5.«7 

lO 

21 

5  12.82 

a.  350a 

14  10  39.6 

X3.308 

10 

22    52   52.16 

3.1553 

2  29  47.5 

X5.337 

II 

21 

7  33.68 

a.  3451 

13  57  18.6 

13.390 

II 

22  55     1.39 

S.X536 

a  14  33.9 

X5.336 

12 

21 

9  54.23 

a.  3400 

13  43  52.8 

13.489 

12 

22  57  10.47 

3*1500 

I  59  20.4 

15.333 

13 

21 

12  14.48 

a.S350 

13  30  22.3 

X3.547 

13 

«2  59  19.39 

a, 1474 

I  44    7.1 

X5.319 

14 

21 

14  34-43 

a. 3300 

13  16  47.1 

13.633 

14 

23      I    28.16 

•.X450 

I  28  54.1 

X5.3I3 

15 

21 

16  54-o8 

a, 3850 

13     3     7.5 

X3.698 

15 

23     3  36.79 

a. 1436 

X  13  41.5 

x5.ao6 

i6 

21 

19  13.43 

a.3aao 

12  49  23.4 

13.771 

16 

23     5  45.27 

a.x4oa 

0  58  29.4 

15.197 

I? 

21 

21  32.48 

a.3151 

12  35  35.0 

13.843 

17 

23     7  53.61 

a. 1378 

0  43  17.9 

15.X87 

i8 

21 

23  51.24 

8.310a 

12  21  42.4 

13.9" 

18 

23  10     1. 81 

a.x357 

0  28     7.0 

X5.X76 

19 

21 

26     9.71 

a.3054 

12    7  45.7 

13.978 

19 

23  12     9.89 

a. 1335 

S.  0  12  56.8 

X5.X63 

20 

21 

28  27.89 

a. 3006 

II  53  45.1 

X4.043 

20 

23  14  17.83 

3.13x3 

N.  0    2  12.5 

15.147 

21 

21 

30  45.78 

a.  2958 

II  39  40.6 

14.107 

21 

23  16  25.65 

a.x393 

0  17  20.9 

X5.x3a 

22 

21 

33     3.38 

a. 39x0 

II  25  32.3 

14.168 

22 

23  18  33-35 

a.xa7S 

0  32  28.3 

X5.X14 

23 

21 

35  20.70 

a.9863 

S.ii  II  20.4 

14.337 

23 

23  20  40.93 

a.x354 

N.  0  47  34.6 

X5.095 

T1 

UESDA 

Y30. 

THURSD7 

\Y,  SEPTEMBER  i. 

0 

I 

21 
21 

37  37.74 
39  54.50 

a.a8i7 
a. 2771 

S.io  57     5.0 
10  42  46.1 

14.386 

X4.343 

0 

23   22   48.40 

a.x336    N.   I      2  39.7 

15.074 

^~~"' 

2 

21 

42  10.99 

a.a7a6 

10  28  23.9 

14.397 

3 

21 

44  27.21 

a.a68o 

10  13  58.5 

14. 449 

4 

21 

46  43.15 

a.a635 

9  59  30.0 

14.500 

PHASES 

OF  THE  MOON. 

5 

21 

48  58.83 

a.a59a 

9  44  58.5 

14.550 

6 

21 

51  14.25 
53  29.40 

a. 3548 
a.  3504 

9  30  24.0 
9  15  46.8 

14.597 
14.643 

7 

21 

d 
•     •    •    •     Aug.     I  I 

b     m 

6  28.15 

8 
9 

21 
21 

55  44.30 
57  58.94 

a. 346a 
•.3419 

9     I     6.9 
8  46  24.4 

14.687 
14.728 

0 

Full  Moon 

10 

II 

12 

22 
22 
22 

0  13-33 
2  27.47 

4  41.37 

«.a377 
a.3337 

3.3297 

8  31  39.5 
8  16  52.2 
8     2     2.6 

14.768 
14.807 
14.844 

c 

e 
5 

Last  Quartei 
New  Moon 
First  Quarte 

81 

8   13.0 

2   34.1 

8  32.1 

16  2 

r 24 

13 
14 

22 
22 

6  5503 
9     8.45 

3.3357 

3.33x7 

7  47  10.9 
7  32  17. 1 

X4.879 
X4.9« 

0 

Full  Moon 

31 

0  50.8 

15 
16 

22 
22 

II  21.63 
13  34.58 

3.3x78 
3.3139 

7  17  21.4 
7     2  23.9 

X4.943 
X4.973 

17 

22 

15  47.30 

a.axo3 

6  47  24.6 

X5.003 

d       h 

18 

22 

17  59.80 

a.ao65 

6  32  23.7 

X5.028 

c 

Perigee    . 

Aug.  I 

2    17. 1 

19 
20 
21 

22 

20  12.08 

3.3038 

6  17  21.2 
6     2  17.3 
5  47  12.0 

X5.053 
X5.077 
15.098 

c 

Apogee    • 

2 

8  13.3 

22 
22 

22  24.14 
24  35.99 

a.  199a 
a.x957 

22 

22 

26  47.62 

a.x933 

5  32     5.5 

X5.XI7 

23 

22 

28  59.05 

3,x887 

5  16  57.9 

X5.X35 

24 

22 

31   10.27 

a. 1854 

S.  5     I  49.3 

X5.X5X 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

°1 

Numc  aod  Direction 

Noon, 

P.  L, 
of 

I  lib. 

of 

Vjh. 

P,  L, 
of 

IXh' 

of 

^ 

of  ObjecL 

Ditf- 

Di(f. 

DiCf. 

Diff. 

i 

■             t             IT 

*          t         m 

m         t         M 

■      I      tt 

i 

1 

Saturn 

W. 

53  51  57 

ao5i 

55  44  12 

2053 

57  ^  24 

2056 

59  28  31 

2061 

An  tares 

W. 

51  29  37 

2oa8 

53  22  27 

2Q32 

55  15  II 

2036 

57     7  49 

ani 

a  Pegasi 

E. 

54  31   i6 

M53 

52  44     7 

2268 

50  57  20 

2285 

49  10  58 

23<H 

a  Arietis 

E. 

96  22  28 

2<M3 

94  30     I 

2047 

92  37  40 

2051 

90  45  25 

2056, 

2 

Saturn 

W. 

68  47     9 

aoga 

70  38  21 

2099 

72  29  21 

2x09 

74  20     7 

2119 

Antares 

W. 

66  28  47 

ao75 

68  20  25 

2084 

70  II  49 

2094 

72     2  58 

2103 

a  Arietis 

E. 

81  26  26 

8091 

79  35  13 

2x00 

77  44  14 

2109 

75  53  29 

2I]0 

3 

Saturn 

W. 

83  29  50 

2177 

85  18  52 

2191 

87     7  33 

2205 

88  55  53 

2219 

Antares 

W. 

81   14  34 

4x63 

83     3  57 

8176 

84  53     0 

2190 

86  41  42 

2205 

a  Arietis 

E. 

'    66  44     6 

2182 

64  55  II 

2196 

63     6  38 

2210 

61   18  26 

3225 

Aldebaran 

E. 

99  22  56 

22X4 

97  34  50 

2227 

95  47     3 

224X 

93  59  37 

2256 

Mars 

E. 

loi  14  18 

2375 

99  30     7 

2389 

97  46  16 

2403 

96     2  46 

2418, 

4 

Antares 

W. 

95  39  33 

2284 

97  25  56 

2300 

99  II   55 

2317 

100  57  29 

2335 

a  Aquilae 

W. 

47  58     8 

3362 

49  21     8 

SSaa 

50  44  54 

3288 

52     9   19 

3260 

a  Arietis 

E. 

52  23  23 

2310 

50  37  38 

2328 

48  52  19 

2346 

47     7  27 

2366 

Aldebaran 

E. 

85     7  57 

3335 

83  22  48 

2351 

81  38     3 

2369 

79  53  44 

2387 

Mars 

E. 

87  30  47 

2499 

85  49  33 

2517 

84     8  44 

2535 

82  28   19 

2553 

5 

a  Aquilae 

W. 

59  18     2 

3179 

60  44  36 

3x73 

62  II   18 

316S 

63  38     6 

3166 

a  Arietis 

E. 

38  30  12 

2468 

36  48  14 

2489 

35     6  46 

35x2 

33  25  50 

2535 

Aldebaran 

E. 

71   18  38 

2480 

69  36  57 

2500 

67  55  44 

2520 

66   14  59 

2540 

Mars 

E. 

74  12  36 

2646 

72  34  44 

2666 

70  57   18 

2685 

69  20  18 

2704 

6 

a  Aquilae 

W. 

70  52     0 

3180 

72  18  33 

3188 

73  44  57 

3195 

75  II   12 

1 
3204 

Fomalhaut 

W. 

46  19  34 

3434 

47  41   12 

3408 

49     3  20 

3386 

50  25  53 

3367 

Aldebaran 

E. 

57  58  10 

2643 

56  20  13 

2663 

54  42  44 

2684 

53     5  43 

2706 

Mars 

E, 

fii  21  45 

2^DI 

59  47  19 

2821 

58  13  18 

2840 

56  39  42 

2859 

Pollux 

E. 

99  46   =^3 

afio4 

9^     7  33 

262X 

96  29     7 

2640 

94  51     6 

2657 

Sum 

E. 

123  31   26 

l&gH 

120  59     5 

2918 

119  27     9 

2938 

117  55  38 

2957 

7 

aAquila 

W. 

82   19   28 

Jlfio 

83  44  26 

3374 

85     9     8 

3288 

86  33  34 

3302 

Foirntlliaut 

w. 

57  ^2  45 

33t» 

5H  46  36 

33x3 

60  10  32 

3312 

61  34  30 

33X2  1 

u  Pejjasi 

w. 

34  34  30 

3173 

3G     I   II 

3156 

37  28  13 

3142 

38  55  32 

313X 

Aldebaran 

E. 

45     7  50 

2816 

43  33  43 

2839 

42     0     6 

2862 

40  26  59 

2887 

Mars 

E. 

4a  57  44 

tegs  2 

47  26  31 

2969 

45  55  40 

2987 

44  25   II 

3005 

Pollux 

E. 

86  46  5^3 

^744 

85  II    10 

2761 

83  35  51 

2777 

82     0  53 

2793 

Sun 

E. 

no  23  5g 

3051 

108  54  49 

3068 

107  26     0 

3086 

105  57  33 

3103 

1     ^ 

a  Aquilae 

W, 

93  31   a^ 

3J79 

94  54     6 

3396 

96  16  27 

3413 

97  38  29 

3430 

Fomalliaut 

W, 

68  34     3 

33" 

^9  57  54 

3326 

71  21  35 

3332 

72  45   10 

3337 

«  PefiasL 

W. 

46   14   ig 

3113 

47  42  14 

3113 

49   10     8 

3114 

50  38     0 

31x7 

Mars 

E. 

36  5^     a 

y^^^ 

5S  29  45 

3105 

34     I  41 

3120 

32  33  56 

3x37 

Pollux 

E. 

74  11    15 

a&;i 

72  38  19 

2886 

71     5  42 

2900 

69  33  23 

2914 

Sun 

E, 

98  40  26 

3ifl5' 

97  13  59 

3201 

95  47  51 

32x5 

94  22     0 

3230 

9 

Fomalhaut 

W, 

79  41  22 

33f>9 

81     4  14 

3377 

82  26  57 

3384 

83  49  32 

3392 

a  Pegasi 

W. 

1     57  56  zz 

3136 

59  23  49 

3140 

60  51   10 

3145 

62   18  25 

3150 

Pollux 

E, 

61  56    a 

2999 

60  25  29 

2992 

58  55     6 

300* 

57  24  58 

30x5 

Sun 

E, 

S7   16  5r 

3^ 

^5  52  35 
i 

3307 

84  28  32 

3319 

83     4  42 

3330 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

.  1 

P.L. 

P.L. 

P.L. 

P.L. 

og 

Name  and  Direction    1 

Midnight 

of 

XVl^ 

of 

XVIIII*- 

of 

XXIh. 

Of 

r 

of  Object 

Diff. 

Diff. 

DifE. 

Diff. 

•        r        m 

•         t         m 

•       t       m 

0          »          w 

I 

Saturn 

W. 

6i  20  31 

9065 

63    12   24 

2070 

65     4     9 

2076 

66  55  45 

3084 

Antares 

W. 

59    o  ao 

»H6 

60   52   42 

2052 

62  44  55 

3059 

64  36  57 

2067 

o  Pegasi 

E. 

47  25     5 

oafi 

45  39  44 

3351 

43  54  59 

3379 

42  10  54 

34x0 

aArietis 

£. 

88  53  i8 

906Z 

87     I   19 

2068 

85     9  30 

3075 

83  17  52 

2083 

2 

Saturn 

W. 

76  10  37 

■130 

78     0  51 

214X 

79  50  48 

8x53 

81  40  28 

3x64 

Antares 

W. 

73  53  52 

•Its 

75  44  29 

8X26 

77  34  49 

8x37 

79  24  51 

2150 

a  Arietis 

E. 

74     3     I 

sxsa 

72  12  50 

2X43 

70  22  56 

3x35 

68  33  21 

3x69 

3 

Saturn 

W. 

90  43  52 

«35 

92  3Z  28 

3250 

94  18  41 

8366 

96     5  31 

3382 

Antares 

W. 

88  30     2 

S390 

90  17  59 

•335 

92     5  34 

8351 

93  52  45 

8367 

a  Arietis 

E. 

59  30  37 

2241 

57  43  II 

2358 

55  56  10 

3375 

54     9  34 

3293 

Aldebaran 

E. 

92  12  32 

9070 

90  25  49 

ta85 

88  39  28 

3303 

86  53  31 

23x7 

Mars 

E, 

94  19  37 

8433 

92  36  50^ 

2450 

90  54  26 

8466 

89  12  25 

8488 

4 

Antares 

W. 

Z02  42  38 

a35a 

104  27  22 

2370 

106  II  40 

3388 

X07  55  32 

3406 

a  Aquilas 

w. 

53  34  17 

3*36 

54  59  43 

3217 

56  25  32 

3301 

57  51  40 

31% 

a  Arietis 

E. 

45  23     3 

a38s 

43  39     7 

3405 

41  55  39 

3436 

40  12  41 

3446 

Aldebaran 

E. 

78     9  50 

8405 

76  26  22 

3434 

74  43  21 

3443 

73     0  46 

346X 

Mars 

£. 

80  48  20 

«57a 

79    8  46 

3590 

77  29  37 

2609 

75  50  54 

8637 

5 

a  Aquilae 

W. 

65     4  56 

3x66 

66  31  46 

3X«7 

67  58  35 

3x70 

69  25  20 

3x74 

a  Arietis 

E. 

31  45  26 

asCo 

30     5  36 

358C 

28  26  20 

26X2 

26  47  41 

3639 

Aldebaran 

E. 

64  34  41 

2560 

62  54  51 

2580 

61  15  29 

•6OX 

59  36  35 

3623 

Mars 

E, 

67  43  44 

2724 

66     7  36 

8743 

64  31  53 

8763 

62  56  36 

3783 

6 

a  Aquilae 

W. 

76  37  16 

3314 

78     3     9 

3335 

79  28  49 

3336 

80  54  16 

3848 

Fomalhant 

W. 

51  48  47 

3351 

53  "  59 

3340 

54  35  24 

S33X 

55  59     0 

3333 

Aldebaran 

E. 

51  29  II 

■7«7 

49  53     7 

8749 

48  17  32 

Wi 

46  42  26 

3794 

Mars 

E. 

55     6  31 

S878 

53  33  44 

3896 

52     I  20 

3915 

50  29  20 

8934 

Pollux 

E. 

93  13  28 

8675 

91  36  14 

8(Va 

89  59  24 

87X0 

88  22  57 

8736 

Sun 

E. 

116  24  31 

8976 

"4  53  48 

8994 

113  23  28 

30x4 

III  53  32 

3(^ 

7 

a  Aquilae 

W. 

87  57  43 

SS17 

89  21  35 

3333 

90  45  10 

3347 

92     8  27 

3363 

Fomalhant 

W. 

62  58  28 

S3i« 

64  22  26 

33X3 

65  46  23 

33x5 

67  10  17 

33x8 

a  Pegasi 

W. 

40  23     4 

3xa4 

41  50  45 

31x8 

43  18  33 

3"4 

44  46  25 

3XX3 

Aldebaran 

E. 

38  54  23 

fl9xa 

37  22  19 

3937 

35  50  47 

8964 

34  19  49 

8993 

Mars 

E. 

42  55     4 

3023 

41  25  19 

3039 

39  55  55 

S056 

38  26  51 

3073 

Pollux 

E. 

80  26  16 

2809 

78  52    0 

3835 

77  18     5 

384X 

75  44  30 

3856 

Sun 

E. 

104  29  27 

3130 

103     I  42 

3X37 

loi  34  17 

3x53 

100     7  12 

3x69 

8 

a  Aqnilae 

W. 

99     0  Z2 

3447 

100  21  35 

3466 

loi  42  37 

3484 

103     3  19 

33Q3 

Fomalhant 

W. 

74     8  39 

3343 

75  32     I 

3349 

76  55  16 

3356 

78  18  23 

3363 

a  Pegasi 

W. 

52     5  49 

3130 

53  33  34 

3X34 

55     I  15 

3138 

56  28  51 

313X 

Mars 

E. 

31     6  31 

3153 

29  39  24 

3x68 

28  12  36 

3183 

26  46     6 

3x98 

Pollux 

E. 

68     I  22 

2938 

66  29  39 

9941 

64  58  12 

8954 

63  27     2 

3967 

Sun 

E. 

92  56  26 

3344 

91  31     9 

3358 

90     6     8 

3370 

88  41  22 

3383 

9 

Fomalhant 

W. 

85  11  58 

3399 

86  34  16 

3407 

87  56  25 

54x5 

89  18  25 

3433 

a  Pegasi 

W. 

63  45  34 

3X55 

65  12  37 

3x59 

66  39  35 

3x64 

68     6  27 

3169 

Pollux 

E. 

55  55     4 

3026 

54  25  24 

3037 

52  55  57 

3048 

51  26  44 

3058 

u 

Sun 

E. 

81  41     5 

3340 

80  17  40 

S35X 

78  54  27 

3359 

77  31  24 

3369 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

'J 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

DifE. 

Illb. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 

Die 

IXb. 

P.L 

of 
Oift 

•        0m 

•           90 

•        f        m 

•        r         m 

lO 

Fomalhant 
a  Pegasi 
a  Arietis 
Pollux 
Sun 

W. 
W. 
W. 
E. 
E. 

90    40    16 

69  33  13 
26    0  59 

49  57  43 
76     8  32 

3431 
3x73 
3093 
3069 
3377 

92           I      58 

70  59  54 
27  29  17 
48  28  55 
74  45  49 

3438 
S178 
3093 
3078 
3386 

93  23  31 
7a  a6  a9 
28  57  35 
47    0  19 
73  23  16 

3446 
3183 
3093 
3088 
3393 

94  44  55 
73  52  59 
30  25  53 

45  31  55 
72     0  51 

3455 

3186 
3094 
3C9Bi 

3400! 

1 

II 

Fomalhant 
a  Pegasi 
a  Arietis 
Pollux 
Sun 

W. 
W. 
W. 
E. 
E. 

loi  29  33 
81     4  25 

37  47     6 

38  12  53 
65  10  39 

3497 
3«H 
3100 
3x47 
34^9 

loa  50    0 
82  30  30 
39  15  16 
36  45  40 
63  48  55 

3506 

3«6 
3101 
3157 
3433 

104  10  17 
83  56  32 
40  43  25 
35  18  39 
6a  a7  16 

3515 
3309 

3x02 
3x68 
3437 

105  30  a4 
85  22  31 
42  II  32 
33  51  51 
61     5  41 

1 
3535 
3211 

3UB 

3179 
3440 

la 

a  Pegasi 
a  Arietis 
Sun 

W. 
W. 
£. 

92  31  48 
49  32    0 
54  18  37 

3WQ 
3459 

93  57  34 

51  0    6 

52  57  19 

saw 
S103 
3453 

95  23  19 
5a  a8  la 
51  36    a 

3221 
3102 
3453 

96  49     3 
53  56  19 
50  14  45 

3sxt 

3101 
3454 

13 

a  Arietis 
Aldebaran 

Sun 

W. 
W. 
E. 

61  17  24 
29  31  50 

43    28    20 

3091 
3*77 
3450 

62  45  45 
30  56  28 
42     7    0 

3088 
3*58 
3448 

64  14    9 
32  21  29 
40  45  38 

3085 
3241 
3446 

65  42  37 
33  46  50 
39  24  14 

3oa« 
3as 

3444 

14 

a  Arietis 
Aldebaran 
Mars 
Sun 

W. 

w. 
w. 

E. 

73    6    a 
40  57  53 

31  17  42 

32  36  34 

306a 
3x60 
3308 
3431 

74  34  58 
42  24  50 
32  41  44 
31  14  53 

3057 
3149 
3301 
3429 

76    4    0 
43  52    0 
34     5  54 
29  53     9 

3053 
3139 
3395 
3426 

77  33     8 
45  19  22 
35  30  II 
a8  31  aa 

30f7 
3iiB 
S>88 
3433 

18 

Sun 
Spica 
Saturn 
Antares 

W. 
E. 
E. 
£. 

12  45  30 

44  45  31 
88  II  35 
90  23  17 

3494 
a839 
2848 
3807 

14    9  48 

43  II  54 
86  38  10 
88  49  24 

3266 
2833 
2841 
2819 

15  34  39 
41  38     8 

85     4  35 
87  15  21 

3342 
2825 
2833 

•8X1 

16  59  59 
40    4  12 
83  30  49 
85  41     7 

3219 
28x3 
2824 
28cg' 

19 

Sun 

Saturn 

Antares 

W. 
E. 
E. 

a4  la  22 
75  39  20 
77  47  16 

3138 
9783 
a76x 

25  39  45 
74     4  30 
76  II  57 

3126 
a775 
2753 

27     7  23 
7a  a9  30 
74  36  26 

3114 
2767 

28  35  16 
70  54  19 
73     0  45 

3101 
3759 
•735 

ao 

Sun 

Saturn 

Antares 

W. 
E. 
E. 

35  58  12 
62  55  42 
64  59  25 

3047 
969a 

37  27  27 
61  19  26 
63  22  34 

3035 
2710 
2684 

38  56  56 
59  43    0 
61  45  32 

3025 
■702 

«e74 

40  a6  38 
58     6  23 
60     8  17 

3W4 
3694 
2666 

ai 

Sun 
Saturn 
Antares 
a  Aquilae 

W, 
E. 
E. 
£. 

47  58  23 

50  0  37 

51  59    6 
104  53    a 

8963 
9695 
a6ax 
3x98 

49  29  23 
48  aa  56 

50  20  39 
103  26  51 

3953 
3647 
2612 

3181 

51     0  36 
46  45     5 
48  4a    0 

I02      0    19 

9943 

9640 
•602 
3165 

52  32     2 

45     7     4 

47     3     8 

100  33  a8 

2931 

2593, 
3150! 

aa 

Sun 

Antares 

aAquila 

W. 
E. 
E. 

60  la  32 
38  45  40 
93  14  54 

•879 
«547 
S085 

61  45  18 
37     5  32 
91  46  a6 

2868 
3538 
3073 

63    18    18 

35  25  II 
90  17  44 

2858 

2528 

3064 

64  51  31 
33  44  37 
88  48  50 

2847 
2318' 

3055 

23 

Sun 

Jupiter 
Venus 
a  Aquila: 
Fomalhaut 

W. 

W. 

w. 

E. 
E. 

72  41     6 
33  28  37 
28  41  12 
81  21  53 
106  19    3 

9793 
a6o9 
9B93 

3oaa 
9920 

74  15  43 
35     7  20 
30  13  41 
79  52     7 
104  47  10 

278a 
2393 
•876 
3018 
29Q3 

75  50  35 
36  46  25 
31  46  31 
78  aa  16 

103  14  55 

8773 
3577 
2860 
3014 
2887 

77  25  40 
38  25  5a 

33  19  41 

76  5a  ai 

loi  4a  19 

2361 

3845 

sort! 
•871' 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 
DifE. 

XVJ>. 

P.L. 
of 
Di£E. 

xvinh. 

P.L. 
of 

Diff. 

XXl^ 

P.L. 

of 

Diff. 

•     1     0 

0         t         n 

•                  m 

e        »        m 

lO 

Fomalhaat 
a  Pegasi 
aArietis 
PoUux 
Sun 

W. 
W. 
W. 
E. 
E. 

96    6    9 
75  19  25 
31  54  10 
44    3  43 
70  38  35 

S463 
S190 
3095 
S108 

9407 

97  27  14 
76  45  46 
33  22  26 
42  35  43 
69  16  26 

347X 
3x93 
3096 
31x8 
3413 

98   48    10 
78  12     3 
34  50  41 
41     7  55 
67  54  24 

3480 
3197 
3097 
3x27 
34x9 

100     8  56 
79  38  16 

36     18    54 

39  40  18 
66  32  29 

3488 

3098 
3x37 
3423 

ZI 

Fomalhant 
a  Pegasi 
a  Arietis 
Pollux 
Sun 

W. 
W. 
W. 
E. 
£. 

106  50  21 
86  48  27 

43  39  39 
32  25  17 
59  44  10 

3535 
3«4 
3103 
3x91 
S443 

108  10     7 
88  14  20 
45     7  45 
30  58  57 
58  22  42 

5545 

sais 
3104 
3304 
3446 

109  29  42 
89  40  II 
46  35  50 
29  32  53 
57     I  18 

3555 

3217 
3x04 
32x9 
3448 

no  49     5 
91     6    0 
48    3  55 
28     7     6 

55  39  56 

3566 
32x8 
3x04 
3234 
345X 

12 

a  Pegasi 
a  Arietis 
Sun 

W. 
W. 
E. 

98  14  46 
55  24  28 
48  53  29 

3«3 
3ZOO 
3454 

99  40  28 
56  52  38 
47  32  13 

3M3 

3097 
3453 

loi     6  10 
58  20  51 
46  10  56 

3224 
3096 

3453 

102  31  51 
59  49     6 
44  49  39 

3224 

3093 
345X 

13 

a  Arietis 

Aldebaran 

Sun 

W. 

w. 

E. 

67  II     9 
35  12  30 
38     2  47 

3078 
3^10 
344a 

68  39  45 
36  38  27 
36  41  18 

3074 
3x96 
3439 

70     8  26 
38    4  41 
35  19  46 

307X 
3183 
S438 

71  37  " 
39  31   10 
33  58  la 

3066 

3x72 
3434 

14 

a  Arietis 
Aldebaran 
Mars 
Sun 

W. 
W. 

w. 

E. 

79     2  23 
46  46  57 
36  54  36 
27    9  31 

304a 
3119 
3a8a 
34*1 

80  31  44 

48  14  44 
38  19     9 
25  47  38 

3036 
3110 
3276 
34x8 

82     I  12 
49  42  42 
39  43  49 
24  25  42 

3030 
3X00 
3269 
34X6 

83  30  47 
51  10  52 
41     8  37 
23     3  44 

3036 
3091 
326X 
34x5 

i8 

Sun 
Spica 
Saturn 
Antares 

W. 
E. 
E. 
E. 

18  25  46 
38  30     7 
81  56  52 
84    6  43 

3x99 

a8xi 
fl8i6 
«794 

19  51  56 
36  55  53 
80  22  45 
82  32    7 

3x83 
a803 
2808 
2786 

21  18  26 
35  21  29 
78  48  27' 
80  57  21 

3X67 

2796 
flSoo 
2778 

22  45  15 
33  46  56 
77  13  59 
79  22  24 

3152 

2790 
2792 
2769 

19 

Sun 

Saturn 

Antares 

W. 
E. 
E. 

30     3  23 
69  18  57 
71  24  52 

3091 
«750 

31  31  44 
67  43  24 
69  48  48 

3078 
a743 
27x8 

.33    0  20 
66     7  41 
68  12  32 

30^. 
2735 
2709 

34  29    9 
64  31  47 
6636    4 

3056 
2726 
S70Z 

20 

Sun 

Saturn 

Antares 

W. 
E. 
E. 

•  41  56  33 
56  29  35 
58  30  51 

3004 
a€86 
«657 

43  26  41 
54  52  36 
56  53  13 

3993 

2G78 
2648 

44  57    2 
53  15  27 
55  15  23 

2983 
2670 
2639 

46  27  36 
51  38     7 
53  37  21 

2973 
2663 
2629 

21 

Sun 

Saturn 
Antares 
a  Aquilse 

W. 
E. 
E. 
E. 

54     3  42 
43  28  53 
45  24     4 
99     6  19 

9931 

2584 
3135 

55  35  34 
41  50  32 
43  44  47 
97  38  52 

2910 
26x8 
2575 

3X2X 

57     7  40 
40  12     2 
42    5  18 
96  II     8 

2900 

26X1 

2565 

3x08 

58  39  59 
38  33  22 
40  25  35 
94  43     8 

2689 
2605 
2556 
3096 

22 

Sun 
Antares 
a  Aquilas 

W. 
E. 
E. 

66  24  58 
32     3  49 
87  19  45 

8837 
as  ID 
3047 

67  58  38 
30  22  49 
85  50  30 

282: 
2499 
3039 

69  32  33 
28  41  35 
84  21     5 

28IS 
2490 
3033 

71     6  42 
27     0     8 
82  51  33 

2803 
2481 
3026 

23 

Sun 

Jupitbr 
Venus 
a  Aquilae 
Fomalhaut 

W. 
W. 
W. 
E. 
E, 

79     I     0 
40     5  41 
34  53  " 
75  22  23 
100    9  23 

«75o 
8546 
4830 
301 X 
a857 

80  36  34 

41  45  50 
36  27     0 
73  52  24 
98  36    9 

2738 
2533 
2816 
3011 
•842 

82  12  23 
43  26  x8 
38     I     7 
72  22  25 
97    2  36 

2728 

2519 
280X 
3013 
2829 

83  48  26 
45     7     5 
39  35  33 
70  52  28 
95  28  46 

2717 
2505 
2788 
30x5 
2817 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Dlrecdon 

Noon. 

P.L. 
of 

mil. 

P.L. 
of 

Vlh. 

P.L. 

of 

IXh. 

of 

a" 

of  Objeet 

DifE. 

DiflL 

DiflL 

Dtit 

•         »        m 

•        »        m 

•         ,         n 

0       »       « 

24 

Sun 

W. 

85    24    43 

9706 

87        I     15 

«695 

88  38     I 

8684 

90    15      2 

•fi74 

Jupiter 

W. 

46    48     II 

8493 

48  29  35 

«48o 

50  II  17 

8467 

51   53   16 

«455 

Venus 

W. 

41     10    16 

8775 

42  45  16 

«763 

44  20  34 

3749 

45  56     9 

3737 

Spica 

W. 

34  16  35 

8403 

36     0     5 

•391 

.  37  43  52 

8380 

39  27  55 

«3flB 

a  AqiiilflR 

£. 

69  zz  34 

3019 

67  52  45 

S«6 

66  23     4 

y^ 

64  53  32 

*>•• 

Fomalhaut 

E. 

93  54  40 

0805 

92  20  18 

•794 

90  45  42 

3783 

89  10  52 

2773 

25 

Sun 

W. 

98  23  39 

962Z 

100     2     5 

fl6z9 

10 1  40  44 

860X 

103  19  37 

3593 

Jupiter 

W. 

60  27  24 

2398 

62  II     2 

•387 

63  54  55 

3376 

65  39     4 

3366 

Venus 

W. 

53  58     7 

a677 

55  35  18 

3665 

57  12  45 

3654 

58  50  27 

36*3 

Spica 

W. 

48  12     9 

8315 

49  57  46 

8306 

51  43  37 

8396 

53  29  43 

8285 

a  Aquilae 

E. 

57  29  39 

3"4 

56     I  59 

3150 

54  34  50 

3179 

53     8  16 

3313 

Fomalhaut 

£. 

81  13  51 

«737 

79  38     0 

3733 

78     2     3 

•7«9 

76  26     I 

•78$! 

aPegasi 

E. 

lOZ  46  18 

3455 

100    4     I 

3443 

98  21  28 

•438 

96  38  39 

1 
8483 

26 

Sun 

W. 

III  37  18 

«545 

113  17  28 

3537 

114  57  50 

•539 

116  38  23 

•sa, 

Jupiter 

W. 

74  23  23 

23x8 

76     8  56 

3310 

77  54  41 

8301 

79  40  39 

8893' 

Venus 

W. 

67     2  34 

a59» 

68  41  41 

3583 

70  21     I 

•573 

72    0  34 

«56», 

Spica 

W. 

62  23  46 

M39 

64  II  15 

3331 

65  58  56 

8833 

67  46  50 

8815' 

Fomalhaut 

E. 

68  25  28 

2731 

66  49  29 

8736 

65  13  37 

•743 

63  37  54 

•753  1 

a  Pegasi 

E. 

88     I     8 

a377 

86  17    0 

«369 

84  32  41 

•S6« 

82  48  12 

1 
8355; 

27 

Jupiter 

W. 

88  33  18 

3958 

90  20  20 

S85Z 

92    7  31 

•H6 

93  54  50 

884X 

Venus 

W. 

80  21  13 

3524 

82     I  53 

8517 

83  42  42 

89X3 

85  23  39 

^5P5 

Spica 

W. 

76  49     6 

ai8o 

78  38     4 

8174 

80  27  II 

8I68 

82  16  27 

M<^ 

Saturn 

W. 

33  25  48 

M35 

35  13  24 

8885 

37     I  15 

88X9 

38  49  20 

sao6 

Antares 

W. 

31     6  48 

3x78 

32  55  49 

8X71 

34  45     0 

•169 

36  34  20 

8169 

Fomalhaut 

E. 

55  43  16 

aSsa 

54     9  30 

3858 

52  36  17 

8887 

51     3  41 

8930' 

a  Pegasi 

E. 

74     3  39 

«33a 

72  18  26 

3339 

70  33     9 

9937 

68  47  49 

^316 

28 

Venus 

W. 

93  50  17 

Ms 

95  31  54 

1480 

97  13  35 

•478 

98  55  19 

•47<l 

Spica 

W. 

91  24  29 

«4S 

93  14  22 

3x41 

95     4  18 

•139 

96  54  17 

8137I 

Saturn 

w. 

47  52  32 

ti76 

49  41  36 

•173 

51  30  46 

8X(^ 

53  20     I 

M^ 

Antares 

w. 

45  42  49 

ai39 

47  32  48 

3X37 

49  22  51 

•135 

51  12  57 

«X34 

a  Pegasi 

£. 

60     I  18 

«S96 

58  16  II 

•343 

56  31  13 

•349 

54  46  25 

•SS7I 

aArietis 

E. 

102    8     7 

«X55 

100  18  32 

3X53 

98  28  53 

•X5I 

96  39  II 

«M»; 

29 

Saturn 

W. 

62  27     0 

ax6a 

64  16  25 

8163 

66     5  49 

•164 

67  55  II 

1 

Antares 

W. 

60  23  48 

tiS3 

62  13  57 

3X35 

64     4     3 

8X36 

65  54    7 

M» 

aArietis 

E. 

87  30  18 

•149 

85  40  33 

axsx 

83  50  51 

•153 

82     I  12 

•196 

30 

Saturn 

W. 

77     0  49 

3XS6 

78  49  37 

3x93 

80  38  15 

8800 

82  26  43 

88P6I 

Antares 

W. 

75     3     5 

ax6z 

76  52  31 

3167 

78  41  48 

8X74 

80  30  55 

8i8x  1 

a  Anetis 

E. 

72  54  22 

9179 

71     5  23 

3X86 

69  16  34 

•X93 

67  27  56 

8800 

Aldebaran 

E. 

105  30  12 

sai3 

103  42     4 

83X8 

loi  54     3 

•M4 

100    6  II 

•Oil 

31 

Saturn 

W. 

91  26  10 

8350 

93  13  23 

886X 

95    0  20 

8073 

96  47     1 

-.! 

Antares 

W. 

89  33  32 

aaas 

91  21  23 

8895 

93     8  58 

•846 

94  56  17 

3237 

a  Aquilse 

w. 

43  24     7 

3541 

44  43  46 

3470 

46     4  44 

9408 

47  26  52 

3353 

a  Arietis 

E. 

58  27  56 

«48 

56  40  40 

•860 

54  53  41 

•371 

53     6  59 

2284 

Aldebaran 

E. 

91     9  38 

«73 

89  22  59 

t363 

87  36  35 

••94 

85  50  27 

3305 

Mars 

E. 

"0  53     9 

•414 

109     9  54 

8435 

107  26  55 

•436 

105  44  12 

«448 

1 

xvni. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCF.S. 

5^ 

Name  and  Direction 
of  Object 

Midnight 

P.L. 
of 

Diff. 

XVh. 

P.L. 

of 

Diff. 

xvin»». 

P.L. 
of 

Diff. 

XXIh. 

P.L. 
of 
Diff. 

•                m 

•         t         m 

•                      m 

•        t       m 

24 

Sun 

W. 

91  5a  17 

«6fl3 

93  a9  46 

■658 

95    7  30 

8648 

96  45  a8 

■038 

Jupiter 

W. 

53  35  33 

H4i 

55  18     6 

8431 

57     0  56 

8480 

58  44    a 

8409 

Vbnus 

W. 

47  3a     0 

VM 

49    8    8 

8718 

50  44  3a 

8700 

sa  21  12 

8689 

Spica 

W. 

41  la  15 

«S58 

4a  56  50 

8347 

44  41  41 

8337 

46  26  47 

8386 

a  AquilsB 

£. 

65  24  IZ 

S0S3 

61  55     4 

3068 

60  26  15 

3083 

58  57  45 

3x03 

Fomalhaut 

E, 

87  35  49 

«764 

86    0  34 

«756 

84  as     9 

8749 

82  49  34 

8743 

as 

Sun 

W. 

104  58  43 

•981 

106  38     3 

8573 

108  17  35 

8S64 

109  S7  ao 

■554 

Jupiter 

W. 

67  23  27 

«56 

69     8     5 

«346 

70  sa  57 

8337 

7a  38    3 

8387 

Venus 

W. 

60  28  23 

963a 

62     6  34 

8681 

63  45    0 

86X1 

6s  23  40 

•60X 

Spica 

W. 

55  16     4 

aa76 

57    a  39 

8866 

58  49  a8 

8258 

60  36  30 

8848 

a  Aqmlas 

£. 

51  42  22 

Wx 

50  17  13 

3*95 

48  5a  56 

3345 

47  a9  36 

3400 

Fomalhaut 

E. 

74  49  55 

VM 

73  13  47 

VM 

71  37  39 

8785 

70     I  32 

w 

aPegad 

£. 

94  55  36 

a4xt 

93  la  19 

t4P3 

91  28  48 

«394 

89  45    4 

83«5 

26 

Sun 

W. 

1x8  19    7 

8514 

I20      0       Z 

8S06 

I2Z  41     6 

■499 

123  22  20 

■493 

Jupiter 

W. 

8z  26  49 

aa85 

83  13  " 

t878 

84  59  43 

9VO 

86  46  26 

••64 

Venus 

W. 

73  40  19 

«555 

75  ao  16 

8547 

77    0  24 

■939 

78  40  43 

893X 

Spica 

W. 

69  34  55 

aaoB 

71  a3  II 

8800 

73  II  39 

8193 

75    0  17 

■x86 

Fomalhaut 

E. 

62    2  23 

v^ 

60  27     7 

8776 

58  sa    8 

■79a 

57  17  30 

■Bxx 

a  Pegasi 

E. 

8x     3  33 

«349 

79  18  45 

t344 

77  33  50 

■339 

75  48  47 

■335 

27 

Jupiter 

W. 

95  4a  17 

«37 

97  a9  50 

■838 

99  17  30 

■889 

xoi     s  15 

■886 

Venus 

W. 

87    4  45 

MS9 

88  45  59 

8495 

90  27  19 

8491 

9a     8  4S 

84^ 

Spica 

W. 

84     5  50 

ai58 

85  55  ax 

•154 

87  44  58 

8X50 

89  34  41 

8X47 

Saturn 

w. 

40  37  38 

8x99 

42  26    7 

8x98 

44  14  47 

8x86 

46    3  35 

8X80 

Antares 

w. 

38  23  48 

M55 

40  13  24 

8X5X 

4a     3     6 

3x46 

43  5a  55 

■MS 

Fomalhaut 

E, 

49  31  48 

<9S8 

48    0  43 

3001 

46  30  3a 

305X 

45     I  a2 

Sxxo 

a  Pegasi 

E. 

67     2  28 

8386 

65  17     7 

8387 

63  31  47 

8389 

61  46  30 

■333 

28 

Venus 

W. 

100  37     6 

.   HT5 

X02  18  55 

8474 

104    0  45 

8474 

105  4a  35 

•47S 

Spica 

W. 

98  44  19 

«37 

100  34  22 

8x36 

102  24  26 

8x36 

104  14  30 

8x37 

Saturn 

W. 

55     9  ai 

8164 

56  58  43 

8X68 

58  48     8 

■x6x 

60  37  34 

8x6x 

Antares 

W. 

53    3     5 

•xsa 

54  53  15 

8138 

56  43  a6 

■138 

58  33  37 

8x3a 

a  Pegasi 

E. 

53     I  49 

8368 

51   17  28 

8380 

49  33  a4 

■394 

47  49  41 

84x0 

aArietis 

E. 

94  49  a6 

•147 

9a  59  39 

8x47 

91     9  5a 

•M7 

89  20    5 

•M7 

29 

Saturn 

W. 

69  44  29 

8X69 

71  33  43 

•173 

73  aa  31 

8177 

75  II  53 

■i8x 

Antares 

W. 

67  44    6 

8x43 

69  34    0 

8146 

71  a3  49 

■X5I 

73  13  31 

8x56 

aArietis 

E. 

80  n  38 

ax59 

78   22      9 

8x63 

76  3a  46 

8x68 

74  43  30 

•m 

30 

Saturn 

W, 

84  15     I 

88X4 

86    3     8 

8883 

87  51     a 

3831 

89  38  43 

■841 

Antares 

W. 

82  19  51 

8x88 

84    8  36 

8X97 

85  57    8 

■8O6 

87  45  a7 

•8IS 

a  Arietis 

E. 

65  39  a9 

8809 

63  51  15 

88x8 

62    3  14 

■888 

60  15  28 

8837 

Aldebaran 

E. 

98  18  29 

8838 

96  30  58 

8845 

94  43  38 

8854 

9a  56  31 

886| 

31 

Saturn 

W. 

98  33  as 

8895 

100  19  3a 

8308 

102    s  ao 

8380 

103  so  SO 

■333 

Antares 

W. 

96  43  ao 

8869 

98  30    5 

t98x 

zoo  16  33 

8894 

102    a  42 

•307 

a  Aquilas 

W. 

48  50    3 

3306 

50  14     8 

3265 

51  39     0 

3830 

53    4  34 

3800 

aArietis 

E. 

51  20  36 

8897 

49  34  3a 

83" 

47  48  49 

83«5 

46    3  26 

8340 

Aldebaran 

E. 

84    4  35 

«3i7 

82  19     I 

8330 

80  33  45 

■343 

78  48  48 

■357 

Mars 

E. 

104    I  45 

8460 

102  19  35 

•478 

100  37  43 

8489 

98  s6    9 

■498 

10 
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SEPTEMBER,  1898. 


AT  GREENWICH  APPARENT  NOON. 


i 


THE  SUN'S 


Apparent 
Right  Ascension. 


Diff.for 
xHoor. 


Apparent 

Diff.for 
xHoor. 

O          1            M 

N.  8  II  i6.2 
7  49  23.8 
7  27  23.8 

// 

-54-52 

54.84 

55-15 

7    5  16.5 
643    2.1 
6  20  41.0 

-55-45 
55.74 
56.01 

5  58  13.4 
5  35  39.8 
5  13    0-4 

-56.27 
56.52 
56.75 

4  50  15-6 
4  27  25.8 
4    431.1 

-56.97 
57.18 

57-37 

3  41  32.1 
3  18  29.1 
2  55  22.4 

-57-54 
57.70 
57-85 

2  32  12.3 
2    859.4 
145  43-8 

-57:98 
58.09 
58.19 

I  22  26.0 
059    6.3 
0  35  45-1 

-58.28 
58.35 
58.41 

N.  0  12  22.7 

S.   0  II    0.5 

0  34  24.3 

-58.45 
58.48 
58.49 

0  57  48.3 

1  21  12.1 

I  44  35-4 

-58.50 
58.49 
58.46 

2    7  58.0 
2  31  19.4 
2  54  39.4 

-58.42 
58.36 
58.29 

S.    3  17  57.6 

-58.21 

Semi- 
(^lameter. 


Sidereal 

Time  of 
Semi- 
diameter 
Passing 
Meridian. 


Equation  of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 


Diff.for 
I  Hour. 


Thur. 
Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SUN. 

Mbn. 

Tues., 

Wed. 
Thur. 
Frid. 

Sat 


b     m       • 

o  42  31.49 
o  46  8.90 
o  49  46.03 

o  53  22.92 

0  56  59-57 

1  o  36.02 

I  4  12.28 
I  7  48.36 
I  II  24.31 

I  15  0.12 
I  18  35.82 
I  22  11.42 

I  25  46.94 
I  29.  22.40 
I  32  57.81 

I  36  3320 
I  40    8.57 

I  43  43-95 

I  47  19-35 
I  50  54-78 
I  54  30-27 

1  58     5-84 

2  I  41.50 
2     5  17.28 

2  8  53.18 
2  12  29.25 
2  16    5.49 

2  19  41.94 
2  23  18.61 
2  26  55.53 

12  30  32.73 


9.065 

9.053 
9.042 

9.032 
9.023 
9.015 

9.007 
9.000 
8.995 

8.990 
8.985 
8.981 

8.979 
8.977 
8.975 

8.974 
8.974 
8.974 

8.976 
8.978 
8.981 

8.984 
8.988 
8.993 

8.999 
9.005 
9.013 

9.023 
9.033 
9.044 

9.056 


5  53-75 
5  53.98 
5  54-21 


5  54-44 
5  54.68 
5  5492 


5  55'"^^ 

5  55.40 

5  55.64 

5  55.88 

5  56.13 

5  56.38 

5  56.63 

5  56.88 

5  57.14 

5  57.40 

5  5767 

5  57-94 

5  58.21 

5  58.48 

5  58.75 

5  59.02 

5  59-30 

5  59-58 

5  59.86 

6  0.14 
6  0.41 


0.69 

0.97 
1.25 


16     1.52 


64.41 
64.37 
64-33 

64.29 
64.26 
64-23 

64.20 

64.17 
64.15 

64.13 
64.11 
64.09 

64.08 
64.07 
64.06 

64.06 
64.06 
64.06 

64.07 
64.08 
64.09 

64.11 

64.13 
64.15 

64.17 
64.20 
64.23 

64.26 
64.30 

64-34 
64.38 


o  9.48 

o  28.56 

0  47-93 

1  7-54 
I  27.39 

I  47.43 


2 
2 

2 

3 
3 
3 

4 
4 
4 

5 

5 

i 

6 
6 

7 

7 
7 
8 

8 
8 
9 

9 

9 

zo 


7.68 
28.08 
48.64 

9.33 
30.13 
51.02 

12.01 

3303 
54.12 

15.21 
36.35 
57-46 

18.56 

39-62 

0.63 

21-55 

42.40 

3.H 

23.70 

44.14 
4.38 

24-44 
44.26 

3-84 


10  23.14 


0.789 
0.801 
0.812 

0.822 
0-831 
0.839 

0.846 
0.853 
0.859 

0.864 
0.869 
0.873 

0.875 
0.877 
0.879 

0.880 
0.880 
0.880 

0.878 
0.876 
0.873 

0.870 
0.865 
0.860 

0.854 
0.848 
0.840 

0.831 

0.82X 

0.810 

05.798 


NoTS.— The  mean  time  of  semidiameter  passing  may  be  found  by  subtractint;  o^.tS  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  noith  decUnationi  are  decreuiag ; 
declinations,  increasing. 


south 


n. 
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AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


Apparent 
Right  Ascemion. 


DilLfor 
I  Hour. 


AppsrsBt 
Daclination. 


DifCfor 

xHonr. 


Bquatfon  of 

Time, 

to  be 

Added  to 

Mean  Time. 


DilLfor 
X  Hoar. 


Sidereal 

Time, 

or 

RiClit  Ascension 

of 

Mean  Son. 


Thur. 
Frid. 
Sat, 

SUN. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SUN. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 


h     m       • 

o  42  31.51 
o  46  8.97 
o  49  46.15 

o  53  23.09 

0  56  59-79 

1  o  36.29 


I  4  12.60 
I  7  48.74 
I  II  24.73 


I  15  059 

I  18  36.34 

I  22  11.99 

I  25  47.56 

I  29  23.08 

I  32  58.54 


I  36  33.99 
I  40  9.41 
I  43  44.84 


I  47  20.29 
I  50  55.78 
I  54  31.32 

1  58    6.94 

2  I  42.65 
2     5  18.48 

2  854.44 
2  12  30.56 
2  16    6.86 

2  19  43.35 
2  23  20.08 
2  26  57.05 

12  30  34.30 


9.067 
9.055 
9.044 

9.034 
9.025 
9.017 

9.010 
9.003 
8.997 

8.99a 
8.988 
8.984 

8.98X 
8.979 
8.977 

8.976 
8.976 
8.977 

8.978 
8.980 
8.983 

8.986 
8.99X 
8.996 

9.002 
9.009 
9.017 

g.025 

9.035 
9.046 

9.058 


N.  8  II  16.0 
7  49  23.4 
7  27  23.0 

7  5  15.4 
6  43  0.7 
6  20  39.3 

5  58  1 1.4 
5  35  37.5 
5  12  57.8 

4  50  12.6 
4  27  22.4 
4    4  27.4 

3  41  28.0 
3  18  24.7 
2  55  17.6 

2  32  7.2 
2  8  53.9 
I  45  38.0 

I  22  19.8 
o  58  59.8 
o  35  38.2 


N. 
S. 


o  12  15.5 

O  II     8.1 

o  34  32.2 

0  57  5^-5 

1  21  20.6 

1  44  44-3 

2  8  7.2 
2  31  28.9 
2  54  49.2 


S.   3  18    7.7 


-54.53 
54.86 

55.17 

-55.47 
55.75 
56.02 

-56.29 

5654 
56.77 

-56.99 
57.19 
57.38 

-57.56 
57-73 
57.86 

-57.99 
58.ZI 
58.2Z 

-58.30 
58.37 
58.42 

-58.46 
58.49 
58.50 

-58.51 
58.49 
58.47 

-58.43 
58.38 

58.31 
-58.23 


9.48 
28.57 
47-94 

7.56 
27.41 
47.46 


2    7-71 
2  28.12 

2  48.68 

3  938 
3  30.18 

3  51-08 

4  12.07 
4  33-IO 

4  54-19 

5  15-29 

5  36.43 

5  57.55 

6  18.65 

6  39.72 

7  0.73 

7  21.66 

7  42.51 

8  3-23 

8  23.82 

8  44.26 

9  4-51 

9  24.57 

9  44-39 

10     3.98 

10  23.28 


a 

0.789 
0.80Z 
o.8z2 

0.822 
a83z 
0.839 

0.846 

0.853 
0.859 

0.864 
0.869 
0.873 

0.875 
0.877 
0.879 

0.880 
0.880 
0.880 

a878 
0.876 
0.873 

0.870 
0.865 
0.860 

0.854 
0.848 
0.840 

0.83  z 
0.821 
aSzo 

0.798 


h      m       a 

o  42  40.99 

o  46  37-54 
o  50  34.09 

o  54  30.65 

0  58  27.20 

1  2  23.75 

6  20.31 
10  16.86 
14  13.41 

18  9.97 
22  6.52 
26    3.07 

29  59.63 
33  56.18 
37  52.73 

41  49.28 
45  45-84 
49  42.39 

53  38.94 

57  35-50 

I  32.05 

2  5  28.60 
2  9  25.16 
2  13  21.71 

2  17  18.26 
2  21  14.82 
2  25  11.37 

2  29  7.92 

2  33  4-47 
2  37  1.03 


12  40  57-58 


NoxB/— The  semidiameter  for  mean  nooo  may  be  aasamed  tlie  anme  as  that  for  apparent  noon. 

Tba  sign  —  prefixed  to  the  hoorly  change  of  declination  indicates  that  north  declinations  ar« 
decreasinK  ;  south  declinations,  increasing. 


DifL  for  X  Hoar, 
+  9'.8565. 
(Table  IIL) 
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SEPTEMBER,  1898. 


in. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

a 
1 

•8 
1 

1 

1 
"8 

1 

Logarithm 

of  the 

Radina  Vector 

of  the 

Earth. 

Dili,  for 
I  Hour. 

MeanTima 

of 

Sidereal  Noon. 

TRUE  LONGITUDB. 

Diff .  for 
I  Hour. 

LATITUDB. 

X 

V 

I 
2 

3 

244 

245 
246 

0             »                   • 

159      2    19.5 

159  60   26.1 

160  58   34.5 

f            m 

1  28.5 
59  35-0 
57  43-3 

145-24 
145-31 
145.39 

+  0.47 
053 
0.55 

0.0037401 
0.0036350 
0.0035294 

-43-7 
43-9 
44.1 

h     m        a 

13  15    8.39 

13    II    12.48 

13     7  16.58 

4 
5 
6 

247 
248 

249 

161  56  44.7 

162  54   56.9 

163  53  IO-9 

55  53-4 
54    5-4 
52  193 

14547 
14555 
145.63 

+  0.53 
0.49 
0.42 

0.0034232 
0.0033164 
0.0032091 

-44-3 
44.6 
44.9 

13     3  20.67 
12  59  24.76 
12  55  28.85 

7 
8 

9 

250 

251 
252 

164  51  27.2 

165  49  45-4 

166  48     5.8 

50  35-5 
48  53-6 
47  139 

145.71 
145.80 
145.89 

+  0.32 

o.?i 
+  0.08 

0.0031010 
0.0029920 
0.0028820 

-45.2 

45.6 
46.0 

12  51  32.95 
12  47  37.04 
12  43  41.13 

lO 

II 

12 

253 
254 
255 

167  46  28.3 

168  44  52.8 

169  43  19.5 

45  36.3 
44    0.7 
42  27.3 

145-98 
146.07 
146.16 

—  0.04 

0.17 

0.29 

0.0027710 
0.0026588 
0.0025455 

-46.5 
47.0 

47.3 

12  39  45.22 
12  35  49-32 
12  31  53.41 

13 
15 

256 

257 
258 

170  41  48.1 

171  40  18.9 

172  38  515 

40  55-8 
39  26.5 
37  590 

146.24 
146.32 
146.40 

—  0.40 

0.49 

0.56 

0.0024309 
0.0023150 
0.0021977 

-48.0 

48.5 
49.1 

12  27  57.50 
12  24     1.60 
12  20     5.69 

i6 

17 
i8 

259 
260 
261 

173  37  26.2 

174  36    2.6 

175  34  41.0 

36  33-6 
35     9-9 
33  482 

146.48 
X46.56 
146.64 

-0.59 
0.59 

0.56 

0.0020792 
0.0019594 
0.0018383 

-49.7 
5o.a 
50.7 

12  16    9.78 
12  12  13.88 
12     8  17.97 

19 

20 
21 

262 
263 
264 

176  33  21. 1 

177  32     3.0 

178  30  46.6 

32  28.2 
31  10.0 
29  53-5 

146.71 
146.78 
146.85 

—  0.50 

0.43 

0.32 

O.OOI7162 
0.00 1 593 1 
O.OOI4691 

-5X.I 
51.5 
51.8 

12     4  22.06 

12      0    26.15 
II    56    30.25 

22 

23 
24 

265 
266 
267 

179  29  31.9 

180  28  18.9 

181  27     7.6 

28  38.7 
27  25.6 
26  14.2 

146.92 
X46.99 
147.06 

—  0.20 

—  0.07 

+  0.07 

0.0013445 
O.OOI2193 
0.0010936 

-52.x 
52.3 
52.4 

II    52    34.34 
II    48    38.43 
II    44  42.52 

25 
26 
27 

268 
269 
270 

182  25  58.1 

183  24  50.2 

184  23  44.2 

25     4-6 
23  56.6 
22  50.5 

147.14 
147.21 
147.29 

+  0.20 
0.32. 

0.41 

0.0009679 
0.0008421 
0.0007162 

-52.4 
52.4 
52.4 

II    40    46.62 
11    36    50.71 
II    32    54.81 

28 
29 
30 

271 
272 
273 

185  22  40.0 

186  21  37.8 

187  20  37.4 

21  46.2 
20  43.9 
19  43.4 

147.37 
147.45 
147.53 

+  0.49 
0.54 
0.57 

0.0005906 
0.0004654 
0.0003405 

-52.3 
52.1 
5X.9 

II    28    58.90 
II    25       2.99 
II    21       7.08 

3X 

274 

188  19  39.2 

18  45.1 

147.61 

+  0.56 

O.OOO2161 

-5X-7 

II    17    II.18 

Non^Then 
•qa 

Inos  of  Janoaxy  t^jx 

orrespond  to  tli 

0  trao  equio 

koz  of  the  data;  in  oolnnm  A'  to 

DifF.  for  X  Hoar, 
— 9».8296. 
fTable  n.) 
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GREENWICH  MEAN  TIME. 

1 

5 

THE  MOON'S 

SBMIDIAMBTBR. 

HORIZONTAL  PARALLAX. 

UPPBR  TRANSIT. 

AGE. 

Noon. 

Ifidnight 

Noon. 

Diff.  for 
I  Hoar. 

Midnight 

Diflf.  for 
xHour. 

Meridian  of 
Greenwich. 

Diff.  for 
X  Hour. 

Noon. 

3 

»          m 

16    5-3 
X5  53-0 
15  39-6 

15  59-4 
15  46.4 

15  32-9 

t          m 

58  56-3 
58  10.9 
57  21.8 

m 

-1.75 
1.99 
2.06 

*            m  ' 
58     34.3 

57  46.6 
56  57.2 

-X.89 
2.05 
2.03 

h        m 

13     5-6 

13  53.6 

14  41.7 

m 

2.01 
2.00 
2.02 

d 
I5.I 
16.I 

17.I 

4 
5 
6 

15  26.4 
15  14.2 
15     3.8 

15  20.1 
15    8-7 
14  59-5 

56  33- 1 

55  48.3 
55  10.4 

-1.97 

x-73 
1.41 

56  1 0.0 
55  28.4 
54  54-6 

-X.87 
X.58 

1.22 

15  30.5 

16  20.3 

17  10.7 

2.05 
2.09 
2.XX 

18.I 
I9.I 
20.1 

7 
8 

9 

14  55-9 
14  506 
14  48.2 

14  52.9 
14  49.1 
14  48.0 

54  41-2 
54  21.9 
54  12.9 

— I.OI 

0.59 
-0.16 

54  30.3 
54  i6.i 
54  ".2 

-0.80 
-0.38 
+0.04 

18      1.4 

18  51.5 

19  40.4 

2.10 
2.07 
2.01 

21. 1 
22.1 
23.1 

lO 

■  II 

13 

14  48.5 
14  51.2 
14  56.3 

14  49-5 
14  53-5 
14  59-3 

54  139 
54  24.1 
54  423 

40.24 
0.60 
0.90 

54  17.9 
54  32.3 
54  53.8 

40.43 
0.76 
X.02 

20  27.8 

21  13.5 
21    57.9 

X.94 

X.88 
X.83 

24.1 
25.1 
26.1 

13 
15 

15    2.9 
15  10.8 
15  194 

15     6.7 
15  150 
15  237 

55    6-8 

55  35-8 

56  74 

+1.13 
X.27 

X.34 

55  20.9 

55  51.4 

56  23.5 

4'X.2X 
1.32 
X.34 

22  41.4 

23  24.9 

6 

X.81 
X.82 

27.1 
28.1 
29.1 

i6 

17 
i8 

15  28.1 
15  366 
15  44-5 

15  324 
15  40-7 
15  482 

56  39-6 

57  10.9 
57  39-9 

+X.33 
X.26 

1.15 

56  55.4 

57  25.7 
57  53.4 

+X.30 
X.2I 
X.09 

0    9.1 

0  55.0 

1  43.6 

1.87 
X.96 
2.09 

0.5 

1.5 
2.5 

19 

20 
21 

IS  517 

15  57-9 

16  3.2 

15  54-9 

16  0.7 
16    5.6 

58    6.1 
58  29.0 
58  48.6 

+X.03 
0.88 
0.75 

58  18.0 
58  39.2 
58  57.1 

+0.95 
0.82 
0.67 

2  35-6 

3  311 

4  29.8 

2.24 

2.39 
2.49 

3.5 

4-5 
5.5 

22 
23 

;24 

1 

16    7.6 
16  10.9 
16  12.9 

16    9.4 
16  12.0 
16  13.3 

59    4-6 
59  16.6 

59  23.9 

+0.58 

0.41 

+0.19 

59  ii.i 
59  20.9 
59  25.4 

+0.50 

0.30 

+0.06 

5  30.3 

6  30.6 

7  29.0 

2.53 
2.48 

2-37 

6.5 
7-5 
8.5 

25 
26 
27 

16  13.2 
16  11.7 
16    8.0 

16  12.7 
16  10. 1 
16     5.2 

59  25.3 
59  19.6" 

59    5-9 

-0.08 
0.40 
0.75 

59  23.4 
59  13.8 
58  55.9 

-0.24 

0.57 
0.92 

8  24.4 

9  16.9 
10    6.9 

2.25 

213 
2.05 

9.5 
10.5 
11.5 

28 
29 
30 

16     1.9 

15  53-8 
15  44.0 

15  58.1 
15  49- 1 
15  387 

58  43-8 
58  14.0 
57  38.0 

-1.09 
X.38 
1.59 

58  29.8 
57  56.6 
57  18.5 

-1.24 
1.50 
X.65 

10  55.4 

11  43.2 

12  31.3 

2.00 
1.99 
2.02 

12.5 
13.5 
14.5 

31 

15  33-2 

15  27.7 

56  58.3 

-1.69 

56  38.0 

-1.69 

13  20.3 

2.06 

^5-5 
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GREENWICH  MEAN  TIME, 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

DiflLfor 

Declinatloa 

DULfor 

Hour. 

RiKbt 

Diff.for 

DecUaatioa 

Diff.for 

Aacensioa 

I  Minnta. 

slCiiute. 

^y»^i»fiffH, 

I  Minute. 

X  If  inula. 

TI 

lURSD 

AY  I. 

SATURDAY  3. 

h    m       t 

• 

•           #             V 

• 

h     m        8 

a 

•             99 

m 

O 

23   22   48.40 

8. 1336 

N.  I     2  39.7 

15.074 

0 

I     3  43.20 

3.X014 

N.I2    18   21,2 

«.ft5 

Z 

23   24   55.76 

a.x2i8 

I    17   43.5 

15.05a 

I 

I     5  49.31 

8.1023 

12   30   57.0 

xa.s5S 

2 

23    27      3.02 

3.X90X 

I  32  46.0 

15.029 

2 

I     7  55.46 

3.1039 

12   43   28.2 

M.481 

3 

23   29    10.17 

8.1x84 

I  47  47.0 

15.005 

3 

I  10     1.66 

3.1037 

12  55  54.7 

ia.4oa 

4 

23   31    17.23 

3.1x68 

2     2  46.6 

14.979 

4 

I  12     7.91 

3.1045 

X3     8  16.4 

is.saa 

5 

23  33  24.19 

t.xiss 

2  17  44.5 

14.95a 

5 

I  14  14.20 

3.XO53 

13  20  33.3 

ia.a4a 

6 

23  35  31.06 

S.XX38 

2  32   40.8 

14.933 

6 

I  16  20.55 

3.1063 

13  32  45.4 

18. 161 

7 

23  37  37.85 

3.1X84 

2  47  35.3 

14-893 

7 

I  x8  26.96 

3.XO73 

13  44  52.6 

Xa.078 

8 

23  39  44.55 

8.IXXO 

3     2  28.0 

14. 863 

8 

X  20  33.42 

3.XO88 

13  56  54.8 

".995 

9 

23  41  51.17 

8.XQP7 

3  17  18.7 

14.828 

9 

I  22  39.94 

3.1093 

14     8  52.0 

1X.9" 

lO 

23  43  57.72 

8.XO85 

3  32     7.4 

14. 795 

10 

I  24  46.52 

8.XX03 

14  20  44.1 

ii.8a6 

II 

23  46     4.19 

a.  1073 

3  46  54.1 

X4.760 

II 

I  26  53.16 

3.XII3 

14  32  31.1 

11.740 

12 

23  48  10.59 

8.xo6a 

4     I  38.6 

I4.7«3 

12 

X  28  59.87 

3.XX33 

14  44  12.9 

11.653 

13 

23  50  16.93 

2.XOSX 

4  16  20.9 

14.685 

13 

X  31     6.64 

3.1X34 

14  55  49.5 

11.5^ 

14 

23  52  23.20 

a.XQ4x 

4  31     0.8 

14.646 

14 

I  33  13.48 

8.1x46 

15     7  20.9 

11.478 

15 

23  54  29.42 

8.X033 

4  45  38.4 

14. 606 

15 

I  35  20.39 

3.x 157 

15  18  46.9 

11.389 

i6 

23  56  35.58 

3.X033 

5     0  13.5 

M.564 

16 

I  37  27.37 

a. 1x69 

15  30     7.6 

11.300 

17 

23  58  41.69 

a.  XOX5 

5  14  46.1 

I4.5«a 

17 

I  39  34.42 

8. xx8x 

15  41  22.9 

11.309 

i8 

0    0  47.76 

8.X007 

5  29  i6.i 

U'477 

18 

I  41  41.54 

8.XI93 

15  52  32.7 

IX. 1x8 

19 

0     2  53.78 

8.X000 

5  43  43.3 

14.43a 

19 

I  43  48.73 

3.X205 

16     3  37.1 

11.037 

20 

0    4  59.76 

3.0993 

5  58     7.9 

14.386 

20 

I  45  56.00 

3. I218 

16  14  35.9 

10.933 

21 

0     7     5.70 

a. 0987 

6  12  29.6 

14.338 

21 

I  48     3.35 

3. X232 

16  25  29.1 

10.840 

22 

0    9  11.61 

8.0983 

6  26  48.4 

24. 388 

22 

I  50  10.78 

3.X244 

16  36  16.7 

10.746 

«3 

0  II  17.48 

3.0977 
FRIDA^ 

N.  6  41     4.2 
I  2. 

14.338 

23 

X  52  X8.28 
c 

a. 1357 
JUNDA 

N.16  46  58.6 
5^4. 

10.651 

o 

0  13  23.33 

3.0973 

N.  6  55  17.0 

14.187 

0 

X  54  25.87 

8.xa7X 

N.16  57  34.8 

10.555 

I 

0  15  29.15 

8.0968 

7     9  26.7 

14.X35 

I 

I  56  33.53 

3.1384 

17     8     5.2 

10.459 

2 

0  17  34.95 

3.0966 

7  23  33.2 

X4.083 

2 

I  58  41.28 

3.1398 

17  18  29.9 

10.368 

3 

0  19  40.74 

3.0963 

7  37  36.5 

14.037 

3 

2    0  49.11 

8. 13x3 

X7  28  48.7 

10.864 

4 

0  21  46.51 

3.0960 

7  51  36.5 

13.971 

4 

2    2  57.03 

3.X327 

17  39     1.6 

10.X66 

5 

0  23  52.26 

3.0938 

8     5  33.0 

13.914 

5 

2     5     5.03 

a.x340 

17  49     8.6 

10.067 

6 

0  25  58.01 

3.0957 

8  19  26.2 

13.857 

6 

2    7  13.11 

a.x354 

17  59     9.7 

9-9G7 

7 

0  28     3.75 

3.0957 

8  33  15.8 

13.797 

7 

2    9  21.28 

a.xs69 

18     9     4.7 

9.867 

8 

0  30     9.49 

8.0957 

8  47     1.8 

»3.737 

8 

2  II  29.54 

8.X383 

18  18  53.7 

9.767 

9 

0  32  15.23 

3.0957 

9     0  44.2 

13.677 

9 

2  13  37.88 

a.X397 

x8  28  36.7 

9.665 

lO 

0  34  20.97 

a.0957 

9  14  23.0 

13.6x4 

10 

2  15  46.31 

8.14x3 

18  38  13.5 

9.5fi» 

11 

0  36  26.72 

8.0958 

9  27  57.9 

13.550 

II 

2  17  54.83 

8.X437 

18  47  44.2 

9.459 

12 

0  38  32.47 

8.0960 

9  41  29.0 

13.486 

12 

2  20     3.44 

3.X443 

18  57     8.6 

9.356 

13 

0  40  38.24 

:ogfi» 

9  54  56.2 

I3.4a> 

13 

2  22  12.14 

3.X457 

19     6  26.9 

9.352 

14 

0  42  44.02 

a.0965 

10    8  19.4 

13.354 

14 

2  24  20.92 

3.1473 

19  15  38.9 

9.Z47 

15 

0  44  49.82 

8.0968 

10  21  38.7 

13.387 

15 

2  26  29.80 

8.1487 

19  24  44.6 

9.04a 

i6 

0  46  55.64 

8.0978 

10  34  53.8 

13.3x8 

16 

2  28  38.76 

8.XS0X 

19  33  43.9 

8.936 

17 

0  49     1.48 

3.P975 

10  48    4.8 

13.148 

17 

2  30  47.81 

8.XS16 

19  42  36.9 

8.831 

i8 

0  51     7.34 

8.0980 

II     I  11.6 

13.078 

18 

2  32  56.95 

3.153X 

19  51  23.6 

8.724 

19 

0  53  13.24 

3.0985 

II   14  14.2 

13.007 

19 

2  35     6.18 

a.x546 

20     0     3.8 

8.6x6 

20 

0  55  19.16 

3.0990 

II  27  12.5 

ia.935 

20 

2  37  15.50 

8.X56X 

20     8  37.5 

8.507 

21 

0  57  25.12 

8.0996 

II  40     6.4 

13.  861 

21 

2  39  24.91 

3.X575 

20  17    4.7 

8.399 

22 

0  59  31.11 

3.X003 

II  52  55.8 

13.787 

22 

2  41  34.40 

3.1589 

20  25  25.4 

8.291 

23 

I     I  37.14 

3.X008 

12     5  40.8 

12.7x3 

23 

2  43  43.98 

a. 1604 

20  33  39.6 

8.x8s 

24 

I     3  43.20 

3.10x4 

N.I2    18    21.2 

13.635 

24 

2  45  53.65 

S.x6x9 

N.20  41  47.2 

8.073 

VL 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoot. 

Right 

DifLfor 

Dedinatioa 

Diff.  for 

Hour. 

Right 

DtflCfor 

Decliiuidoii. 

DffLfor 

Aacensioa 

I  If  innta. 

X  Minate. 

Aacenaion. 

X  Minute. 

z  Minute. 

li 

lONDA 

^5. 

WEDNESDAY  7. 

h    m       t 

• 

•       »       0 

m 

b    m       a 

a 

•         0         m 

m 

O 

a  45  53.65 

a.z6i9 

N.20  41  47.2 

8.07a 

0 

4  30  57.75 

a.ao44 

N.24  55  II.8 

a.385 

I 

2  48    3.41 

8.1^ 

20  49  48.2 

7.96Z 

X 

4  33  10.02 

a.aQ44 

24  57  31.2 

a.a6a 

2 

2  50  13.25 

s.z6t8 

20  57  42.5 

7.850 

2 

4  35  22.28 

a.MH3 

24  59  43.2 

a.z38 

3 

2  52  23.18 

a. 1663 

21     5  30.2 

7.739 

3 

4  37  34.54 

a.ao4a 

25     I  47.8 

a.015 

4 

2  54  33.19 

a. 1675 

21    13    II. 2- 

7.6«7 

4 

4  39  46.79 

a.aa4Z 

25     3  45.0 

x.89a 

5 

2  56  43.28 

a.x689 

21    20   45.4 

7.5x4 

5 

4  41  5903 

a.ao39 

25     5  34.8 

Z.768 

6 

2  58  53.46 

a.i7Q3 

21    28    12.9 

7.40a 

6 

4  44  11.26 

a.ao37 

25     7  17.2 

Z.646 

7 

3     I     3.72 

a.  1718 

21  35  33.6 

7.a88 

7 

4  46  23.47 

a.ao34 

25     8  52.3 

Z.533 

8 

3     3  14.07 

3.J73a 

21   42   47.5 

7x75 

8 

4  48  35.67 

a.ao3z 

25  10  20.0 

X.400 

9 

3     5  24.50 

a.x744 

21  49  54.6 

7.06Z 

9 

4  50  47.84 

25  IX  40.3 

utn 

lO 

3     7  35.00 

a. 1757 

21    56   54.8 

6.946 

xo 

4  52  59.99 

a.aoa3 

25    12   53.2 

Z.X5S 

II 

3     9  45.59 

a.x77x 

22      3    48.1 

6.83X 

II 

4  55  12.11 

a.  30x8 

25    13    58.7 

Z.030 

12 

3  11  56.25 

«.i7«3 

22    10   34.5 

6.7x6 

12 

4  57  24.21 

a.aoz4 

25    14    56.8 

0.907 

13 

3  14     6.99 

a. 1796 

22    17    14.0 

6.600 

13 

4  59  36.28 

a.aoo8 

25    15   47.6 

0.785 

14 

3  16  17.80 

a.z8o8 

22   23   46.5 

6.484 

14 

5     I  48.31 

a.aooa 

25    16   31.0 

0.66a 

15 

3  18  28.69 

a.i8az 

22   30    12. 1 

6.368 

15 

5     4    0.30 

a.X995 

25  X7     7.1 

0.540 

i6 

3  20  39.65 
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X0.500 

^9 

18  II  34.94 

2.5765 

24  28  13. 1 

S.759 

19 

20  II  26.81 

a.3940 

18  33  14.9 

X0.6I4 

20 

18  14     9.47 

a.  5746 

24   24   22.6 

3.934 

20 

20  13  50.31 

a.  3892 

18  22  34.7 

X0.726 

21 

18  16  43.89 

a.57a6 

24   20   22.2 

4.088 

21 

20  16  13.52 

8.3844 

18  II  47.8 

10.837 

22 

18  19  18.18 

a.  5703 

24    16    12.0 

4.a5a 

22 

20  18  36.44 

a.  3795 

18     0  54.2 

X0.947 

23 

18  21  52.33 

a. 5681 

24    II    52pO 

4.414 

23 

20  20  59.07 

a. 3747 

17  49  54-1 

IX.056 

24 

18  24  26.35 

a.5«57 

S.24      7   22.3 

4-576 

-?!. 

20  23  21. 41 

8.3699 

S.17  38  47.5 

XX.X63 

156 


8EPTEMBEE,  1898. 


XL 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

Declination. 

DiiLCor 

Hoot. 

Right 

DMLfor 

Declination. 

Diff.  for 

Aicension. 

I  Minate. 

I  Minate. 

AscenaioiL 

I  Minate. 

1  MinutftJ 

S 

UNDATJ 

'as. 

TUESDAY  27. 

h 

m       ■ 

■ 

•                     m 

m 

h    m      e 

a 

•                    m 

m 

O 

20 

«3  21.4^ 

a.3«99 

S.I7    38    47.5 

lx.tQ3 

0 

22  II  57.36 

8.1700 

S.  7     8  44.8 

14.496 

I 

20 

25  43.46 

a. 3650 

17    27    34.5 

ii.a68 

I 

22  14     7.47 

8.X669 

6  54  14. 1 

i4.5aB 

2 

20 

28     5.2Z 

S.3608 

17     16     15.3 

".37a 

2 

22  16  17.39 

t.1639 

6  39  41.5 

X4.558 

3 

20 

30  26.68 

••3553 

17        4    49.8 

".475 

3 

22  18  27.14 

a.x6xo 

6  25     7.1 

14.587 

4 

ao 

32  47-85 

•.3505 

16  53  18.3 

".575 

4 

22  20  36.71 

a.X588 

6  10  31.0 

14-6x5 

5 

20 

35     8.74 

•.3457 

16  41  40.8 

IX.675 

5 

22  22  46.12 

a.x554 

5  55  53.3 

14.640 

6 

20 

37  29.34 

«.34<J9 

16  29  57.3 

1X.773 

6 

22  24  55.36 

8.X587 

5  41   14.2 

14.664 

7 

20 

39  49-65 

a.  336a 

16  18     8.0 

ZZ.870 

7 

22  27     4.44 

8.1500 

5  26  33.6 

14.6^7 

8 

20 

42    9.68 

a. 33x4 

16     6  12.9 

IX.965 

8 

22  29  13.36 

a. 1474 

5  II  51.7 

14-708  ' 

9 

20 

44  29.42 

a-safi? 

15  54  12.2 

13.058 

9 

22  31  22.13 

a.  1448 

4  57     8.6 

14.738  1 

lO 

20 

46  48.88 

B.3ai9 

15  42     5.9 

18.X50 

10 

22  33  30.74 

8.1483 

4  42  24.3 

X4.747 

II 

20 

49     8.05 

•.317a 

15  29  54.2 

Z3.840 

II 

22  35  39.21 

8.1399 

4  27  38.9 

X4.764 

12 

20 

51  26.94 

•.3xa5 

15  17  37.1 

ia.389 

12 

22  37  47.53 

a. 1375 

4  12  52.6 

X4.779 

13 

20 

53  45.55 

a. 3078 

15     5  14.7 

18.4x6 

13 

22  39  55.71 

a.x35a 

3  58     5.4 

14-793 

H 

20 

56     3.88 

a. 303a 

14  52  47.2 

13.508 

14 

22  42     3.76 

a.  1330 

3  43  17.4 

14.806 

15 

20 

58  21.94 

a. 8987 

14  40  14.5 

xa.587 

15 

22  44  11.67 

8.1308 

3  28  28.7 

14.817 

i6 

21 

0  39.72 

a.  89*1 

14  27  36.8 

X3.669 

16 

22  46  19.46 

8.1887 

3  13  39.4 

14.826 

17 

21 

2  57- 23 

a.  1896 

14  14  54.2 

xa.750 

17 

22  48  27.12 

8.X867 

2  58  49.6 

14.834 

ns 

21 

5  14.47 

8.2850 

14     2     6.8 

13.829 

18 

22  50  34.66 

8.1847 

2  43  59.3 

14.84a 

19 

21 

7  31.43 

•.8805 

13  49  14.7 

I8.907 

19 

22  52  42.08 

a. 1338 

2  29     8.6 

X4.847 

20 

21 

9  48.13 

8.876X 

13  36  17.9 

13.984 

20 

22  54  49.39 

8.1809 

2  14  17-7 

14.850 

21 

21 

12     4.56 

a. 8717 

13  23  16.6 

13.059 

21 

22    56    56.59 

a.xi9X 

I  59  26.6 

14.852 

22 

21 

14  20.73 

8.8673 

13  10  10.8 

X3.i3a 

22 

22   59      3.68 

8.1X73 

I  44  35.4 

14.«53 

23 

21 

16  36.64 

8.8630 

S.12  57     0.7 

X3.804 

23 

23      I    10.66 

3.XX56 

S.   I  29  44.2 

14.853 

U 

ONDAl 

i  26. 

WE] 

3NESD 

AY  28. 

0 

21 

18  52.29 

8,8587 

S.12  43  46.3 

13.874 

0 

23     3  17.55 

8.XX40 

S.   I  14  53.0 

X4.85a 

I 

21 

21      7.68 

8.8544 

12  30  27.8 

13.343 

I 

23     5  24.34 

a.xx84 

I     0     2.0 

14.848 

2 

21 

23   22.82 

8.8508 

12  17     5.2 

13.410 

2 

23     7  31.04 

a.xio9 

0  45  TI.2 

14.844 

3 

21 

25  37-71 

8.8461 

12     3  38.6 

13.475 

3 

23     9  37.65 

a.xo95 

0  30  20.7 

14.837 

4 

21 

27  52.35 

8.8490 

II  50     8.2 

13.539 

4 

23  II  44.18 

8.1082 

0  15  30.7 

X4.830 

5 

2Z 

50   6.75 

a. 8379 

"  36  33.9 

13.60a 

5 

23  13  50.63 

8.X068 

S.  0    0  41. 1 

X4.88> 

6 

21 

32  20.90 

8.8338 

II  22  55.9 

X3.663 

6 

23  15  57.00 

8.1056 

N.  0  14     7.9 

14.8x1 

7 

21 

34  34.81 

8.8898 

II     9  14.3 

I3.7a8 

7 

23  18     3.30 

a. 1043 

0  28  56.2 

X4.799 

8 

21 

36  48.48 

8.8859 

10  55  29.2 

13.780 

8 

23  20    9.52 

a. 1038 

0  43  43.8 

X4.787 

9 

21 

39     1.92 

8.8880 

10  41  40.7 

13.836 

9 

23    22    15.68 

8.1088 

0  58  30.6 

X4.773 

lO 

21 

41   15.12 

a.az8i 

10  27  48.9 

13.89X 

10 

23    24   21.78 

a.  loix 

I   13  16.5 

X4.757 

II 

21 

43  28.09 

8.8143 

10  13  53.8 

X3.943 

XI 

23    26    27.81 

8.X001 

I  28     1.4 

14.740 

12 

21 

45  40.84 

•.8107 

9  59  55.5 

X3.997 

12 

23   28   33.79 

a.0993 

I  42  45.3 

i4.7a« 

13 

21 

47  53.37 

a.8069 

9  45  54.2 

14.046 

13 

23    30   39.72 

a. 0984 

I  57  28.1 

X4.7« 

14 

21 

50     5.67 

8.8038 

9  31  50.0 

14.094 

14 

23  32  45-60 

8.0976 

2  12    9.6 

14.6B1 

15 

21 

52  17.76 

a.  1997 

9  17  42.9 

X4.x4a 

15 

23  34  51.43 

8.0968 

2  26  49.8 

14.658 

i6 

21 

54  29.64 

•.1968 

9     3  33.0 

14.1B8 

16 

23  36  57.22 

3.096a 

2  41  28.6 

14.635 

17 

21 

56  41.30 

8.1988 

8  49  20.4 

X4.a3a 

X7 

23  39     2.97 

3.0956 

2  56     6.0 

14.610 

i8 

21 

58  52.76 

a. 1893 

8  35     5.2 

14.873 

18 

23  41     8.69 

8.0951 

3  10  41.8 

14.583 

19 

22 

I     4.02 

8.1859 

8  20  47.6 

X4.314 

19 

23  43  14-38 

8.0946 

3  25  16.0 

X4.557 

20 

22 

3  15.07 

8.X886 

8     6  27.5 

X4.354 

20 

23  45  20.04 

3.0941 

3  39  48.6 

X4.5»B 

21 

22 

5  25.93 

a.X794 

7  52    5.1 

X4.39a 

21 

23  47  25.67 

3.0937 

3  54  19.4 

14.498 

22 

22 

7  36.60 

8.176a 

7  37  40.4 

14.429 

22 

23  49  31.28 

a. 0934 

4     8  48.3 

14.486 

23 

22 

9  47.07 

a.  1730 

7  23  13.6 

14.463 

23 

23  51  36.88 

3.0932 

4  23  15.3 

X4*4S3 

24 

22 

"  57.36 

a.  1700 

S.  7     8  44.8 

X4.496 

24 

23  53  42.46 

3.0929 

N.  4  37  40.3 

X4.399 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diffi.  for 

DecKnation. 

Diff.for 

Right 

Diftfor 

Declination. 

Diftfor 

Ascension. 

X  Minute. 

I  Minate, 

Ascension. 

X  Minute. 

X  Minute. 

TH 

URSD/ 

LY  29.  • 

SATURDAY,  OCTOBER  z. 

h    m       ■ 

■ 

0       >       » 

m 

h    m       8        1     8                  •       '       "     1        • 

O 

Z 

23  53  42.46 
23  55  48.03 

a.  0937 

N.  4  37  40.3 
4  52     3.2 

X4-999 
X4.363 

0 

Z    34    48.28    1     3.1343     N.I 5      7      2.5    1     IX.403 

2 

«3  57  53.59 

2.0926 

5     6  23.9 

14.337 

3 

23  59  59.14 

«.0925 

5  20  42.4 

X4.a89 

4 

0     2     4.69 

a. 0935 

5  34  58.6 

14.330 

5 

0    4  10.24 

•.0916 

5  49  12.4 

X4.axo 

6 

0     6  15.80 

a.  0937 

6     3  23.8 

14.169 

7 

0     8  21.36 

a.  0938 

6  17  32.7 

14.126 

8 

0  10  26.93 

a.0930 

6  31  38.9 

X4.o8a 

9 

0  12  32.52 

a. 093a 

6  45  42.5 

X4.QS7 

xo 

0  14  38.12 

a.0935 

6  59  43-3 

XS.990 

11 

0  16  43.74 

a. 0938 

7  13  41.3 

X3.94a 

12 

0  18  49.38 

a.09ta 

7  27  36.4 

13.893 

n 

0  20  55.05 

a. 0947 

7  41  28.5 

JS.843 

H 

0  23     0.75 

8.095a 

7  55  17.6 

l3.7»i 

»5 

0  25     6.47 

a.0957 

8    9     3.6 

XS.740 

16 

0  27  12.23 

a.0963 

8  22  46.4 

IS- 687 

t? 

0  29  18.03 

a. 0970 

8  36  26.0 

IS.^ 

x8 

0  31  23.87 

a. 0977 

8  50    a.3 

IS* 576 

PHASES  OF  THE  MOON. 

X9 

0  33  29.75 

a.0985 

9    3  35.1 

X3.SZ9 

80 

0  35  35.67 
0  37  41-64 

a.0991 
a.0998 

9  17    4.5 
9  30  30.5 

IS.  46a 

iS*4oa 

21 

d      h       m 
Last  Quarter    .     •     •     Sept.    7  10  50.8 

22 
23 

0  39  47.65 
0  41  53.72 

3.1007 

a.xoi6 

9  43  52.8 
N.  9  57  11.4 

x^S4x 

«S-a79 

C 

• 

New  Moon 15  12  za2 

I 

!*RIDA\ 

'  30. 

5 
0 

First  Quarter    .     •    •     •     .     22  ia  ^o.a 

0  43  59.84 
0  46     6.02 
0  48  12.25 

N.xo  10  26.3 
zo  23  37.4 
zo  36  44.7 

Full  Moon     ......     20  11  lo-ft 

0 

I 
2 

a.xoas 
a.  1034 
a.  1044 

iS.ax7 

IS. 153 

13.088 

*    «*AA     A«*X^\«mA              .              .             #             •             #             •              ^if        **        "'^^  J 

. 

3 

0  50  18.55 

a.  1055 

zo  49  48.0 

xs.08a 

d     h 

4 

0  52  24.91 

a.xoG6 

zz     2  47.4 

ZS.950 

C 

Apogee Sept     9    9,6 

5 
6 

7 
8 

0  54  31.34 
0  56  37.83 

0  58  44.39 

1  0  51.0a 

•.1077 
a.xo88 
a.xo99 

8.XXU 

"  15  43.7 
iz  28  34.0 
zi  41  ai.o 
XI  54    3.8 

xa.888 

U.8X9 
M.748 

C 

Perigee    ••••••••      2^  Trr.n 

' 

9 

I     2  57.73 

«.xxa4 

X2    6  42.3 

U.6a6 

10 

I     5    4.51 

a.ii37 

12  19  16.5 

M-SSS 

xz 

X     7  ".37 

a. 1X49 

12  31  46.2 

It.  458 

12 

1     9  18.30 

a.xx63 

12  44  XX.4 

U.SQS 

»3 

1  II  25.32 

a. 1x77 

12  56  32.  z 

X8.307 

14 

1  13  32.42 

a.xx90 

Z3     8  48.2 

xa.899 

15 

I  15  39.60 

3.xao4 

X3  20  59.6 

U.X5X 

16 

I  17  46.87 

a.xai9 

X3  33     6.3 

n.071 

17 

1  19  54.23 

a.xa33 

13  45     8.2 

XX.99X 

18 

I  22     1.67 

a.xa48 

X3  57     5.2 

11.909 

19 

z  24    9.20 

a.xa63 

14     8  57.3 

11.837 

20 

I  26  16.83 

a.x379 

X4  20  44.5 

".745 

21 

z  28  24.55 

a.xa94 

14  32  26.7 

ZZ.66X 

22 

I  30  32.36 

•.13x0 

14  44     3.8 

xx.57« 

23 

I  32  40.27 

a.X3a7 

14  55  35.8 

XX.489 

«4 

I  34  48.28 

••Z343 

N.Z5    7    2.5 

xz.4oa 
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GREENWICH  MEAN  TIME.                                                 . 

LUNAR  DISTANCES.    • 

Name  and  Direction 

Noon. 

P.L. 
of 

m^ 

P.L. 
of 

Vlh. 

P.L. 

of 

ix>>. 

P.I. 

of      , 

^ 

of  Object 

Diff. 

DiH 

Di£E. 

Din 

•       t       m 

•        f        m 

•         »         w 

•         t         m 

1 

a  Aqoilse 

W. 

54  30  43 

3174 

55  57  23 

3IS3 

57  24  28 

3x36 

58  51  54 

SBB 

a  Arietis 

E. 

44  18  25 

a356 

42  33  47 

«37a 

40  49  32 

9389 

39     5  42 

2407 

Aldebaran 

E. 

77     4  " 

4371 

75  19  54 

«385 

73  35  58 

S400 

71  52  23 

a4i6 

Mars 

E. 

97  14  53 

8513 

95  33  57 

93^ 

93  53  ao 

2541 

92  13     4 

^556 

2 

a  Aquilae 

W. 

66  12  22 

3088 

67  40  46 

3089 

69    9    9 

309X 

70  37  30 

3095 

Fomalhaut 

W. 

41  53  35 

3487 

43  14  14 

S437 

44  35  49 

3395 

45  58  II 

3359 

Aldebaran 

E. 

63  20  II 

8499 

61  38  56 

«5i7 

59  58     6 

a535 

58  17  42 

9553 

Mars 

E. 

83  56  58 

a635 

82  18  50 

2GS1 

80  41     4 

•668 

79     3  41 

9684 

PoUux 

E. 

105  12  46 

a47a 

103  30  54 

2488 

zoz  49  24 

8503 

100     8  15 

«90 

3 

a  Aquilae 

W. 

77  57  45 

3xa9 

79  25  19 

3x40 

80  52  40 

Sxsa 

82  Z9  47 

3161 

Fomalhaut 

W. 

52  58  22 

sasa 

54  23  30 

3340 

55  48  52 

3231 

57  14  24 

3225 

Aldebaran 

E. 

50    2  15 

2653 

48  24  32 

afi74 

46  47  Z7 

0695 

45  10  31 

2718 

Mars 

E. 

71     a  24 

2770 

69  27  17 

a788 

67  53  33 

280s 

66  18  12 

9822 

Pollux 

£. 

91  48    7 

9601 

90     9  13 

a6x8 

88  30  42 

t634 

86  52  33 

9651 

4 

a  Aquilae 

W. 

89  31  24 

3«36 

90  56  50 

3«53 

92  2Z  57 

3270 

93  46  44 

3988 

Fomalhaut 

W. 

64  23  12 

3aao 

65  48  57 

3293 

67  14  39 

3227 

68  40  16 

3932 

a  Pegasi 

w. 

41  59  50 

3027 

43  29  29 

3oa4 

44  59  12 

5023 

46  28  56 

3023 

Mars 

E. 

58  31  58 

3907 

56  59  48 

99*4 

55  28    0 

a94x 

53  56  33 

9957 

Pollux 

E. 

78  47  27 

8735 

77  II  33 

2750 

75  36    0 

9767 

74     0  49 

^3 

Sun 

E. 

129  12  25 

3057 

127  43  23 

3073 

126  14  41 

3091 

124  46  20 

3106 

5 

Fomalhaut 

W. 

75  46  36 

sae^ 

77  II  26 

3276 

78  36     6 

3985 

80     0  35 

3a«H 

a  Pegasi 

W. 

53  56  59 

3042 

55  26  20 

3048 

5a  55  33 

3055 

58  24  38 

3061 

Mars 

E. 

46  24  18 

3035 

44  54  49 

30JO 

43  25  38 

3064 

41   56  44 

3078 

Pollux 

E. 

66  10     7 

2862 

64  37     0 

a877 

63     4  12 

2892 

61  31  43 

9907 

Sun 

E. 

ZZ7  29  26 

3185 

116     2  59 

320X 

"4  36  51 

3ai5 

Z13  iz     0 

3931 

6 

Fomalhaut 

W. 

87    0  II 

3345 

88  23  31 

3356 

89  46  38 

S366 

91     9  33 

3377 

a  Pegasi 

W. 

65  47  55 

3098 

67  16     7 

3x05 

68  44  zi 

311a 

70  12     6 

3x19 

Mars 

E. 

34  36  26 

3x43 

33     9     9 

3x55 

31  42     6 

3x67 

30  15  17 

3X7« 

Pollux 

E. 

53  53  56 

2978 

52  23  16 

2991 

50  52  52 

S005 

49  22  45 

3018 

Sun 

E. 

106     5  54 

3297 

104  41  39 

3309 

103  17  38 

3320 

loi  53  50 

3339 

7 

Fomalhaut 

W. 

98     0  59 

3433 

99  22  38 

3446 

100  44     3 

3456 

102    5  16 

S469 

a  Pegasi 

W. 

77  29  30 

3x54 

78  56  34 

3160 

80  23  31 

5167 

81  50  20 

3x79 

a  Arietis 

W. 

34     5  53 

3057 

35  34  55 

3061 

37     3  52 

3065 

38  32  44 

SOfij 

Pollux 

E. 

41  56  12 

3082 

40  27  41 

3095 

38  59  25 

3Z06 

37  31  25 

3iax 

Sun 

E. 

94  57  58 

3382 

93  35  21 

3391 

92  12  54 

SS99 

90  50  36 

3406 

1 

8 

a  Pegasi 

W. 

89     2  51 

3197 

90  29     4 

3200 

91  55  13 

Saa» 

93  21  17 

s«»i 

a  Arietis 

W. 

45  55  59 

3086 

47  24  26 

3087 

48  52  51 

3090 

50  21  13 

3091 

Regulus 

E. 

66  36  31 

3064 

65     7  37 

3069 

63  38  49 

307a 

62  10     5 

30761 

Sun 

E. 

84     I     2 

3437 

82  39  27 

3440 

81  17  56 

3445 

79  56  30 

3449{ 

9 

a  Pegasi 

W. 

100  30  41 

3221 

loi  56  25 

3224 

103  22     6 

3925 

104  47  46 

St.6! 

a  Arietis 

W. 

57  42  40 

3095 

59  10  56 

3094 

60  39  13 

3093 

62     7  31 

SP99 

Aldebaran 

W. 

26     3  26 

33aa 

27  27  12 

3399 

28  51  25 

3978 

30  z6     2 

3ito 

Regulus 

£• 

54  47  19 

3087 

53  18  53 

3087 

51  50  27 

3087 

50  22     I 

3087 

Sun 

E. 

73  10  10 

3459 

71  49     0 

3459 

70  27  50 

3459 

69     6  40 

3459 

-. 
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GREENWICH  MEAN  TIMK 

LUNAR  DISTANCES. 

i^ 

P.IL 

P.L. 

P.L. 

P.L. 

°l 

Name  and  Directioa 

Midnight 

of 

xvt. 

of 

XVIII»>- 

of 

XXIh. 

of 

^ 

of  Object 

Piff. 

Diff. 

DltL 

Diff. 

e         '       '« 

•        t      '0 

•          r          w 

•        r        m 

z 

a  AquilsB 

W. 

6o  19  38 

31x0 

61  47  36 

310X 

63  15  45 

3095 

64    44        I 

309X 

a  Arietis 

E. 

37  22  17 

2485 

35  39  18 

2445 

33  56  47 

2465 

32  14  44 

2487 

Aldebaran 

E. 

70    9  II 

2431 

68  26  21 

<448 

66  43  54 

2464 

65     I  50 

2482 

Mars 

E. 

90  33     8 

3571 

88  53  33 

•5»7 

87  14  20 

a6o3 

85  35  28 

96zS 

2 

a  Aquilae 

W. 

72     5  48 

3098 

73  34    0 

SX05 

75     2     4 

Sxii 

76  30     0 

Sxao 

Fomalhaut 

W. 

47  ai  14 

3329 

48  44  52 

3304 

50    8  59 

3283 

51  33  30 

3265 

Aldebaran 

E. 

56  37  43 

2573 

54  58  II 

2592 

53  19     5 

s6ia 

51  40  26 

a632 

Mars 

E. 

77  26  40 

9701 

75  50    a 

27x8 

74  13  46 

2736 

72  37  54 

2753 

PoUux 

E. 

98  27  29 

«535 

96  47     5 

255X 

95    7     3 

•568 

93  27  24 

2584 

3 

a  Aquilae 

W. 

83  46  39 

3x77 

85  13  16 

3x91 

86  39  36 

3205 

88     5  39 

3280 

Fomalhaat 

W. 

58  40    4 

S2S80 

60     5  49 

32x9 

61  31  36 

3ai8 

62  57  24 

32x8 

Aldebaran 

E. 

43  34  15 

a74x 

41  58  29 

2764 

40  23  14 

3788 

38  48  31 

>8i4 

Mars 

E. 

64  44  13 

2839 

63  10  36 

2857 

6r  37  22 

2873 

60    4  29 

8891 

Pollux 

E. 

85  14  47 

aG67 

83  37  23 

3684 

82    0  22 

aTox 

80  23  43 

27x8 

4 

a  Aquilae 

W. 

95  II  10 

3306 

96  35  15 

3324 

97  58  59 

3344 

99  22  20 

3363 

Fomalhaut 

W. 

70     5  47 

3*38 

71  31  II 

3244 

72  56  28 

3252 

74  21  36 

3259 

a  Pegasi 

w. 

47  58.  40 

3oa6 

49   28  21 

3oa8 

50  57  59 

3032 

52  27  32 

3037 

Mars 

E. 

52  25  26 

2973 

50   54  40 

2989 

49  24  13 

3005 

47  54     6 

3020 

Pollux 

E. 

72  25  59 

2799 

70   51   30 

a8i5 

69  17  22 

a83x 

67  43  34 

2847 

Sun 

E. 

123  18  18 

3X23 

121    50  36 

S139 

120  23  14 

3x55 

118  56  II 

3x70 

5 

Fomalhaut 

W. 

81  24  53 

3304 

82   49      0 

33x4 

84  12  55 

3324 

85  36  39 

3334 

a  Pegasi 

W. 

59  53  35 

3069 

61    22  23 

3075 

62  51     3 

3083 

64  19  33 

3090 

Mars 

E. 

40  28     8 

3091 

38  59  48 

3105 

37  31  45 

3x19 

36     3  58 

3131 

PoUux 

E. 

59  59  33 

292a 

58  27  42 

2936 

56  56     9 

2950 

55  24  54 

2964 

Sun 

E. 

III  45  27 

3244 

no  20  10 

3258 

108  55     9 

3271 

107  30  24 

3284 

6 

Fomalhaut 

W. 

92  32  16 

3388 

93  54  46 

3400 

95  17     3 

341X 

96  39     7 

3422 

a  Pegasi 

w. 

71  39  52 

3x27 

73     7  29 

3x33 

74  34  58 

314X 

76     2  18 

3148 

Mars 

E. 

28  48  42 

3188 

27  22  19 

3198 

25  56     8 

3209 

24  30    9 

3218 

Pollux 

E. 

47  52  55 

3Q3X 

46  23  21 

3a»3 

44  54     2 

3056 

43  24  59 

3069 

Sun 

E, 

100  30  I 6 

3343 

99     6  54 

3353 

97  43*  44 

3364 

96  20  46 

3372 

7 

Fomalhaut 

W. 

103  26  15 

3480 

104  47     I 

3493 

106     7  33 

3505 

107  27  52 

35x7 

a  Pegasi 

w. 

83  17:    3 

3x78 

84  43  39 

3X«3 

86  10     9 

3x88 

87  36  33 

3193 

a  Arietis 

w. 

40     I  32 

3073 

41  30  15 

3076 

42  58  54 

3080 

44  27  28 

3082 

Pollux 

E. 

36     3  41 

3135 

34  36  14 

3x49 

33     9     4 

3164 

31  42  12 

3x79 

Sui* 

E. 

89  28  26 

3413 

88     6  24 

34» 

86  44  30 

3426 

85  22  43 

343X 

8 

a  Pegasi 

W. 

94  47  17 

3aix 

96  13  13 

3214 

97  39     5 

3217 

99     4  54 

3219 

a  Arietis 

W. 

51  49  33 

3093 

53  17.  51 

3094 

54  46     8 

3095 

56  14  24 

3095 

Regulus 

E. 

60  41   26 

3078 

59  12  50 

3081 

57  44  17 

3033 

56  15  47 

3085 

Sun 

E. 

78  35     9 

3452 

77  13  51 

3454 

75  52  35 

3456 

74  31  22 

3457 

9 

a  Pegasi 

W. 

106  13  24 

3227 

107  39     I 

3229 

109     4  36 

3230 

no  30  10 

3231 

a  Arietis 

W. 

63  35  50 

3091 

65     4  II 

3088 

66  32  35 

3086 

68     I     2 

3083 

Aldebaran 

W. 

31  41     0 

3243 

33     6  18 

3229 

34  31  53 

32H 

35  57  45 

3202 

Regulus 

E. 

48  53  36 

3087 

47  25  10 

3087 

45  56  44 

3085 

44  28  16 

3084 

!= 

Sun 

E. 

67  45  30 

345s 

66.  24  19 

3457 

65    3     7 

3455 

63  41  53 

3453 
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XV. 


GREENWICH  MEAN  TIME.                                                 | 

LUNAR  DISTANCES. 

o  5 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh. 

P.L. 

of 

Vlh. 

P.I. 

of 

IXh. 

P.I. 

of 

^ 

of  Object 

DUL 

VOL 

DUE. 

Ditt, 

•        »        m 

•      »      » 

•      »      i» 

• 

w 

10 

a  Arietis 

W. 

69    29    32 

9080 

70  58     6 

3076 

72  26  45 

3073 

73  55 

28 

ya 

Aldebaran 

W. 

37  23  5a 

3x90 

38  50  13 

3x78 

40   16  48 

9168 

41  43 

36 

3x58 

Regulus 

E. 

4»  59  47 

S083 

41  31  16 

9080 

40      2   42 

3078 

38  34 

5 

3076. 

Sun 

E. 

62  20  36 

3450 

60  59  x6 

3447 

59  37  53 

3444 

58  16 

26 

3440  j 

1 

11 

a  Arietis 

W. 

81  20  35 

3041 

82  49  57 

3fm 

84  19  27 

3028 

85  49 

5 

3091  ' 

Aldebaran 

W. 

49     0  41 

3x06 

50  28  43 

30917, 

51  56  56 

S0»7 

53  25 

21 

3P7« 

Sun 

E. 

51  28     0 

34x6 

50     6     2 

34x0 

48  43  57 

3404 

47  21 

45 

3398 

12 

a  Arietis 

W. 

93  19  3a 

asBa 

94  50     7 

9974 

96  20  52 

•96s 

97  51 

48 

2957! 

Aldebaran 

W. 

60  50  28 

3087 

62  20     7 

3018 

63  49  58 

9006 

65  20 

3 

9997  , 

Mars 

W. 

33  35  58 

3x79 

35     2  32 

3X7X 

36  29  16 

3xfil 

37  56 

12 

3x39 

Sun 

E. 

40  28  56 

3365 

39     5  59 

3358 

37  42  54 

3331 

36  19 

41 

9343  ' 

13 

Aldebaran 

W. 

7«  53  4« 

0943 

74  25     6 

9B59 

75  56  44 

9922 

77  28 

35 

99XX 

Mars 

W. 

45  13  50 

sxox 

46  4X  59 

3ogo 

48  10  21 

3079 

49  38  56  1 

3068 

PoUux 

W. 

31     7  38 

3017 

32  37  30 

2996 

34     7  48 

2977 

35  38 

29 

-959 

Sun 

E. 

29   21    39 

33x3 

27  57  43 

3308 

26  33  41 

3305 

25     9 

35 

3101 

17 

Sun 

W. 

18  50  34 

30*7 

20  20  13 

3003 

21  50  22 

9981 

23  20 

59 

9959 

Saturn 

E. 

54  34  58 

8607 

52  46  12 

2399 

51     7  16 

259X 

49  28 

9 

•584 

Antares 

E. 

55  21  53 

a567 

53  42  13 

9559 

52     2  21 

2550 

50  22 

17 

9549 

1 

i8 

Sun 

W. 

31     0     2 

«879 

32  32  48 

2866 

34     5  50 

■B55 

35  39 

7 

2844I 

Saturn 

E. 

41    10    12 

SSS3 

39  30  12 

2547 

37  50     4 

9543 

36     9 

50 

253« 

Antares 

E. 

41  59     8 

91509 

40  17  58 

2494 

38  36  37 

9487 

36  55 

6 

9480 

a  Aquilae 

E. 

96     I     7 

3038 

94  31  41 

3028 

93     2     3 

30x8 

91  32 

13 

3010 

19 

Sun 

W. 

43  a8  56 

V9S 

45     3  31 

9786 

46  38  17 

J978 

48  13 

14 

«770 

Jupiter 

W. 

25     5  22 

a643 

26  43  18 

9622 

28  21  43 

9603 

30    0 

34 

2586' 

a  Aquilae 

E. 

84    0  55 

0984 

82  30  22 

9981 

80  59  46 

it98o 

79  29 

8 

2980 

Fomalhaut 

E. 

109  zi  25 

39x4 

107  39  24 

2898 

106     7     3 

1884 

104  34 

24 

2870 

20 

Sun 

W. 

56  zo  29 

a7S3 

57  46  25 

9797 

59  22  29 

9790 

60  58 

42 

1 
2714  1 

Jupiter 

W. 

38  19  53 

259a 

40    0  35 

9513 

41  41  30 

aao4 

43  22 

38 

9495 

Spica 

W. 

31  "  50 

2413 

32  55     6 

2405 

34  38  33 

9398 

36  22 

10 

939« 

a  AquilsB 

E. 

71  56  26 

a997 

70  26  10 

3005 

68  56     3 

30x4 

67  26 

8 

3025 

Fomalhaut 

E. 

96  47  z6 

a8i8 

95  13  X2 

98xx 

93  38  58 

9804 

92     4  35 

vsfi 

21 

Sun 

W. 

69     X  47 

fl685 

70  38  47 

2680 

72  15  54 

tfi75 

73  53 

8 

9G09 

Jupiter 

W. 

51  51  10 

34S8 

53  33  23 

2450 

55  15  46 

9445 

56  58 

17 

«438| 

Spica 

W. 

45    a  30 

2363 

46  46  59 

2357 

48  31  36 

935a 

50  16 

20 

•346 

a  Aquilae 

E. 

60    0  39 

3ZXO 

58  32  41 

3133 

57     5  12 

3x61 

55  38 

16 

3x91 

Fomalhaut 

E. 

84  10  59 

•779 

82  36     3 

9777 

81     I     5 

«777 

79  26 

7 

9777 

a  Pegasi 

E. 

104  45  33 

•505 

103     4  27 

.498 

loi  23  II 

9499 

99  41 

46 

9486 

22 

Sun 

W. 

82    0  58 

2<S46 

83  38  51 

9642 

85  16  49 

•638 

86  54 

53 

1 

Jupiter 

W. 

65  32  55 

84x2 

67  16  13 

9408 

68  59  37 

940s 

70  43 

8 

9396  i 

Spica 

W. 

59     I  48 

9324 

60  47  13 

23x9 

62  32  45 

93x5 

64  18 

22 

23XX 

Venus 

W. 

35  33     I 

2628 

37  "  18 

9624 

38  49  41 

96x8 

40  28 

11 

9814; 

Fomalhaut 

E. 

71  31  50 

«793 

69  57  15 

980Z 

68  22  49 

tSzo 

66  48 

34 

28.)! 

a  Pegasi 

E. 

91   12  45 

t46z 

89  30  37 

•457 

87  48  23 

«433 

86     6 

4 

9490 
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GREENWICH  MEAN  TIME. 

-  -  ■■ 

LUNAR  DISTANCES. 

"-^ 

Il 

Name  and  Directkm 

Midnight 

P.L. 
of 

XVk- 

P.L. 

of 

xviiifa. 

P.L 
of 

XXIh. 

P.L. 

of 

Q 

of  Object 

DUL 

Diff. 

DifiE. 

DiiL 

•       r       • 

•       #      « 

•        f        If 

•     f     » 

ZO 

a  Arietis 

W. 

75  44  17 

9063 

76  53  12 

9058 

78   22    13 

3083 

79  51  «o 

9«I7 

Aldebaran 

W. 

43  10  36 

3x47 

44  37  49 

3137 

46     5  14 

3X«7 

47  32  51 

31x6 

Regulus 

E. 

37     5  26 

3073 

35  36  44 

3070 

34     7  58 

3068 

32  39     9 

3065 

Sun 

£. 

56  54  55 

3436 

55  33  19 

3431 

54  II  38 

3437 

52  49  52 

34W 

IZ 

a  Arietis 

W. 

87  z8  52 

90E4 

88  48  48 

9006 

90  18  53 

•998 

91  49     8 

•991 

Aldebaran 

W. 

54  53  58 

3068 

56  22  47 

3058 

57  51  48 

3047 

59  21     3 

9038 

Sun 

E. 

45  59  a6 

S39a 

44  37     0 

3385 

43  14  26 

3379 

41  51  45 

337a 

12 

a  Arietis 

W. 

99  aa  55 

•948 

100  54  13 

a939 

102  25  43 

vn 

103  57  25 

•920 

Aldebaran 

W. 

66  50  20 

3966 

68  20  50 

•975 

69  51  34 

•965 

71  22  31 

•954 

Mass 

W, 

39  «3  19 

314a 

40  50  38 

5x31 

42  z8  10 

3i«x 

43  45  54 

SXix 

Sun 

£. 

34  56  19 

3337 

33  32  50 

3330 

32     9  13 

33^4 

30  45  29 

33x9 

13 

Aldebaran 

W. 

79    0  40 

99OZ 

80  32  58 

2889 

82     5  31 

1^78 

83  38  18 

•8^ 

Mars 

W. 

51     7  45 

9057 

52  36  47 

3046 

54     6     3 

8QJ5 

55  35  32 

3023 

PoUux 

W. 

37    9  33 

•94a 

38  40  58 

2936 

40  12  44 

•910 

41  44  50 

•894 

Sun 

£. 

23  45  25 

3900 

22  21   14 

3303 

20  57     5 

3306 

19  33     I 

33x5 

»7 

Sun 

W. 

24  52     3 

0939 

26  23  32 

«» 

27  55  23 

2907 

29  27  33 

•89^ 

Saturn 

£. 

47  48  52 

•577 

46     9  26 

2570 

44  29  50 

•964 

42  50     5 

•558 

Antares 

E. 

48  42     2 

aSSS 

47     I  35 

•5*5 

45  20  57 

2517 

43  40     8 

•5X0 

i8 

Sun 

W. 

37  12  38 

■B33 

38  46  23 

2822 

40  20  22 

2813 

41  54  33 

•804 

Saturn 

E. 

34  29  30 

•535 

32  49     6 

•533 

31     8  38 

•531 

29  28     8 

•530 

Antares 

£. 

35  13  25 

a474 

33  31  35 

Me? 

31  49  35 

•460 

30     7  26 

•495 

E. 

90    2  13 

3003 

88  32     4 

•997 

87     I  47 

2992 

85  31  24 

•987 

19 

Sun 

W. 

49  48  21 

2768 

51  23  39 

V55 

52  59     6 

•747 

54  34  43 

V4l 

JUPITBR 

W. 

31  39  48 

2571 

33   19  23 

2558 

34  59  16 

•545 

36  39  26 

•339 

aAquila 

£. 

77  58  30 

a9Bi 

76  27  53 

•983 

74  57  19 

•987 

73  26  50 

•991 

£. 

103     I  27 

a859 

loi  28  15 

•847 

99  54  48 

•837 

98  21     8 

•628 

20 

SUH 

W. 

62  35     3 

8707 

64  11  33 

2702 

65  48  10 

•696 

67  24  55 

269X 

JUPITBR 

W. 

45     3  58 

3487 

46  45  30 

•479 

48  27  13 

2473 

50    9    6 

•464 

Spica^ 

w. 

38     5  56 

3385 

39  49  52 

•380 

41  33  56 

nn 

43  18    9 

2368 

£• 

65  56  26 

3037 

64  26  59 

305a 

62  57  51 

9069 

61  29    3 

9088 

Fomalhant 

E. 

90  30    4 

a79a 

88  55  25 

•788 

87  20  41 

«7e4 

85  45  52 

•7«i 

21 

Sun 

W. 

75  30  29 

2664 

77     7  57 

2660 

78  45  31 

9655 

80  23  11 

26SO 

JUPITBR 

W. 

58  40  57 

«433 

60  23  45 

2427 

62     6  41 

2422 

63  49  44 

•4x7 

Spica 

w. 

52     1  12 

a34a 

53  46  II 

•337 

55  31  17 

•333 

57  16  29 

2328 

aAqoila 

E. 

54  II  56 

3«5 

52  46  17 

3265 

51  21  24 

3307 

49  57  21 

9356 

Fomalhaot 

E. 

77  51     9 

2779 

76  16  13 

278a 

74  41  21 

•785 

73     6  33 

8788 

aPegast 

£. 

98    0  13 

3480 

96  z8  32 

•475 

94  36  43 

2470 

92  54  47 

•46s 

22 

Sun 

W. 

88  33     2 

2(^0 

90  II  16 

•G36 

91  49  36 

2622 

93  28     I 

•619 

JUPITBR 

W. 

72  26  45 

2394 

74  10  28 

•390 

75  54  17 

2386 

77  38  12 

•382 

Spica 

W. 

66     4     5 

2308 

67  49  53 

•304 

69  35  47 

2300 

71  21  46 

•397 

Venus 

W. 

42     6  47 

a6xo 

43  45  29 

•605 

45  24  17 

2601 

47     3  10 

•597 

Fomalhant 

E. 

65  14  32 

2831 

63  40  44 

•844 

62     7  13 

•859 

60  34     1 

2876 

aPegasi 

E. 

84  23  41 

2448 

82  41  14 

•445 

80  5844 

•443 

79  16  ZI 

•44X 

IZ 
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SEPTEMBER,  1898. 


XVIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

^  o 

P.L. 

P.  L. 

P.I» 

P.L. 

Name  and  Direction 

Noon, 

of 

nii>- 

of 

Vlh. 

of 

IXh. 

of 

S» 

of  Object 

Diff. 

DifE. 

Dltt. 

Diff. 

•     *     • 

•         r         * 

•                 m 

•         »         m 

23 

Sun 

W. 

95    6  30 

96x6 

96  45     3 

96X2 

98    23    41 

fl6xo 

100      2   23 

9G07 

Jupiter 

W. 

79    22    12 

«379 

81     6  17 

9375 

82    50    27 

9373 

84  34  41 

9370 

Spica 

w. 

73     7  50 

M9* 

74  53  59 

2990 

76    40    13 

9987 

78  26  31 

9385 

Venus 

w. 

48  42     9 

■593 

50  21  13 

9590 

52      0   22 

9586 

53  39  36 

9383 

Saturn 

w. 

28  26  18 

2368 

30  10  38 

9359 

31    55   12 

a33i 

33  39  57 

9344 

Antares 

w. 

27  26  56 

aa94 

29  13     4 

9991 

30  59  17 

9987 

32  45  36 

TA^ 

Fomalhaut 

E. 

59     I  II 

•094 

57  28  45 

99x6 

55  56  47 

9940 

54  25  19 

9968» 

a  Pegasi 

E. 

77  33  35 

«44i 

75  50  58 

9440 

74    8  20 

■440 

72  25  42 

9441 

24 

Sun 

W. 

108  16  44 

8596 

109  55  44 

a595 

III  34  46 

3393 

113  13  50 

■593 

Jupiter 

W. 

93  16  49 

assS 

95     I  24 

9357 

96  46     I 

8355 

98  30  41 

9354 

Spica 

W. 

87  18  59 

M73 

89     5  38 

997X 

90  52  20 

9970 

92  39     4 

9368 

Venus 

W. 

61  56  49 

SS69 

63  36  27 

9566 

65  16     8 

«564 

66  55  52 

95^ 

Saturn 

W. 

43  25  58 

a3z8 

44  II  31 

9315 

45  57     9 

93x1 

47  42  52 

9309 

Antares 

W. 

41  38  15 

43  24  58 

2269 

45  II  43 

99^ 

46  58  31 

9365i 

o  Pegasi 

E. 

63  52  57 

«45i 

62  10  35 

9456 

60   28    20 

9461 

58  46  12 

9467 

a  Arietis 

E. 

106  II  25 

aa87 

104  25     7 

9985 

102  38  45 

9283 

100  52  20 

93Bl 

25 

Venus 

W. 

75  15    3 

«557 

76  54  57 

9556 

78  34  52 

•556 

80  14  47 

1 

9557' 

Saturn 

W. 

56  32  16 

2300 

58  18  15 

9999 

60    4  16 

9999 

61  50  17 

9399 

Antares 

W. 

55  53     0 

2263 

57  39  56 

996X 

59  26  53 

9261 

61  13  50 

3961 

a  Pegasi 

E. 

50  18  16 

2517 

48  37  26 

a53X 

46  56  56 

•548 

45  16  49 

9567 

o  Arietis 

E. 

91  59  49 

2277 

90  13  16 

9277 

88  26  43 

9976 

86  40  II 

9378 

26 

Venus 

W. 

88  34     8 

2562 

90  13  55 

8564 

91  53  39 

9567 

93  33  19 

9569 

Saturn 

W. 

70  40  14 

8304 

72  26     9 

9307 

74  II  59 

9308 

75  57  47 

3311 

Antares 

W. 

70     8  15 

9268 

71  55     2 

9970 

73  41  45 

9973 

75  28  24 

3976 

a  Arietis 

E. 

77  47  50 

9286 

76^    I  30 

998S 

74  15  13 

9991 

72  29     I 

9395 

Aldebaran 

E. 

no  23    3 

9390 

108  37  32 

9391 

106  52    3 

4393 

105     6  36 

9314 

27 

Venus 

W. 

loi  50  35 

«589 

103  29  45 

SS93 

105     8  49 

«S99 

106  47  45 

9605 

Saturn 

W. 

84  45  36 

9330 

86  30  52 

9335 

88  16     0 

•340 

90     I     I 

9346 

Antares 

W. 

84   20   26 

2296 

86     6  32 

9301 

87  52  30 

9306 

89  38  21 

93" 

a  Aquilae 

W. 

39  39  51 

3893 

40  53  18 

3785 

42     8  36 

3691 

43  25  33 

3607 

o  Arietis 

E. 

63  39  25 

2317 

61  53  51 

9333 

60     8  25 

9330 

58  23     9 

9336 

Aldebaran 

E. 

96  20  18 

•349 

94  35  19 

9346 

92  50  26 

9S5X 

91     5  41 

9357 

28 

Saturn 

W. 

98  43  48 

93B0 

100  27  51 

9389 

102  II  42 

«97 

103  55  21 

«405 

a  Aquilae 

W. 

50     9  47 

33x9 

51  33  37 

3979 

52  58   13 

3946 

54  23  28 

Sai6 

a  Arietis 

E. 

49  39  25 

9377 

47  55  17 

9386 

46  II  22 

9396 

44  27  42 

3408 

Aldebaran 

E. 

82  24  10 

939X 

80  40  23 

9400 

78  56  48 

9406 

77  13  25 

9417 

29 

a  Aquilae 

W. 

61  37     6 

SX19 

63    4  52 

Sxxo 

64  32  50 

310X 

66    0  59 

3093 

a  Arietis 

E. 

35  53  36 

a473 

34  II  45 

9489 

32  30  16 

2S09 

30  49  10 

3534 

Aldebaran 

E. 

68  39  57 

2470 

66  58     2 

9482 

65  16  23 

3494 

63  35     I 

3507 

Mars 

E. 

104  46  47 

9586 

103     7  33 

9597 

loi  28  34 

9608 

99  49  50 

9S19 

30 

a  Aquilse 

W. 

73  23     2 

3087 

74  51  27 

309X 

76  19  48 

3095 

77  48     4 

Sm 

Fomalhaut 

W. 

48  28  49 

3306 

49  52  53 

3981 

51   17  27 

3959 

52  42  27 

W>o 

Aldebaran 

E. 

55  12  50 

«577 

53  33  23 

9593 

51  54  18 

■609 

50  15  35 

9616 

Mars 

E. 

91  40     8 

9680 

90     3     I 

96i^3 

88  26  12 

9706 

86  49  40 

3719 

Pollux 

£. 

97     3  32 

3343 

95  23  18 

9555 

93  43  21 

9568 

92     3  42 

5 

xvin. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Il 

Name  and  Direction 

Midnight 

P.L. 

of 

XVh. 

P.L. 

of 

XVIIJi*. 

P.L. 
of 

XXIh. 

P.L. 
of 

r 

OX  ViDJOCL 

Diff. 

Diff. 

Diff. 

DiflL 

•     f     » 

•         0         m 

•     '     " 

0        i        m 

«3 

Sun 

W. 

zoi  41     9 

a6o4 

103     19    58 

260Z 

104  58  51 

8600 

106  37  46 

•598 

Jupiter 

W. 

86  18  59 

«3(57 

88     3  21 

8364 

89  47  47 

8368 

91  32  17 

8360 

Spica 

W. 

80  12  53 

t2&» 

81   59  19 

8279 

83  45  49 

2877 

85  32  22 

2874 

Venus 

W. 

65  18  54 

8580 

56  58  17 

a577 

58  37  44 

2574 

60  17  15 

«37l 

Saturn 

W. 

35  24  53 

2337 

37     9  58 

a33a 

38  55  " 

«387 

40  40  31 

8388 

An  tares 

W. 

34  31  59 

aaSi 

36  18  27 

8878 

38     4  59 

8875 

39  51  35 

8878 

Fomalhaot 

E. 

5a  54  26 

2997 

51  24  II 

3033 

49  54  39 

3071 

48  25  54 

3114 

a  Pegasi 

E. 

70  43     5 

3441 

69     0  29 

8443 

67  17  55 

2445 

65  35  24 

2448 

24 

Sun 

W. 

"4  52  55 

«59a 

116  32     I 

2591 

118  II     8 

S391 

119  50  15 

2592 

Jupiter 

w. 

100  15  22 

2353 

102     0     5 

2353 

103  44  48 

«352 

105  29  32 

8358 

Spica 

w. 

94  35  51 

2207 

96  12  39 

8266 

97  59  28 

8865 

99  46  19 

••65 

Venu8 

w. 

68  35  38 

2561 

70  15  27 

2560 

71  55  17 

2559 

73  35     9 

2557 

Saturn 

w. 

49  28  39 

2306 

51  14  30 

2304 

53     0  23 

8303 

54  46  18 

83OX 

Antares 

w. 

48  45  22 

2264 

50  32  15 

8863 

52  19     9 

8868 

54     6     4 

8863 

0  Pegasi 

E. 

57    4  13 

^475 

55  22  24 

2483 

53  40  47 

2493 

51  59  24 

•504 

cArietis 

E. 

99     5  53 

2280 

97  19  24 

8879 

95  32  53 

8278 

93  46  ai 

8876 

^5r 

Venus 

W. 

81  54  41 

8557 

83  34  35 

a558 

85  14  28 

25S9 

86  54  19 

8S61 

Saturn 

W. 

63  36  18 

a299 

65  22  19 

83* 

67     8  19 

8301 

68  54  17 

•302 

Antares 

W. 

63     0  46 

2262 

64  47  41 

8264 

66  34  34 

8264 

68  21  26 

8866 

a  Pegasi 

E, 

43  37     9 

8588 

41  57  58 

86x3 

40  19  21 

8642 

38  41  22 

2675 

aArietis 

E. 

84  53  39 

M79 

83     7     9 

8280 

81  20  40 

8888 

79  34  14 

8883 

a6 

Venus 

W. 

95  12  56 

2573 

96  52  28 

8576 

98  31  56 

8580 

zoo  II  z8 

•584 

Saturn 

W. 

77  43  31 

8313 

79  29  II 

2317 

81   14  45 

1Q2Z 

83    0  14 

«3a6 

Antares 

W. 

77  14  59 

8279 

79     I  29 

2283 

80  47  54 

2287 

8a  34  13 

aa^i 

aArietis 

E. 

70  42  54 

2298 

68  56  52 

2302 

67  10  56 

8307 

65  25     7 

83Z9 

Aldebaran 

E. 

Z03  21  12 

2326 

loi  35  51 

8330 

99  50  35 

8353 

98     5  24 

«S37 

27 

Venus 

W. 

108  26  33 

26XZ 

no     5  13 

2618 

III  43  44 

8684 

113  22     6 

8638 

Saturn 

W. 

91  45  53 

8353 

93  30  36 

2359 

95  15  10 

8366 

96  59  34 

2373 

Antares 

W. 

91  24     4 

2317 

93     9  38 

8324 

94  55     3 

8331 

96  40  z8 

•338 

a  Aqnila 

w. 

44  44     0 

3534 

46     3  47 

3470 

47  24  45 

3413 

48  46  47 

336a 

a  Arietis 

E. 

56  38     2 

3344 

54  53     6 

8350 

53     8  20 

2359 

51  23  46 

8368 

Aldebaran 

E. 

89  21      4 

8363 

87  36  36 

2369 

85  52  17 

8376 

84    8     8 

2384 

28 

Saturn 

W. 

105  38  48 

a4i5 

107  22     2 

2424 

X09     5     2 

2434 

no  47  48 

•444 

a  Aquila 

W. 

55  49  18 

3190 

57  15  39 

3X68 

58  42  26 

3149 

60    9  36 

3x33 

aArietis 

E. 

42  44  18 

2419 

41     I   10 

2431 

39  18  20 

2444 

37  35  48 

•458 

Aldebaran 

E. 

75  30  15 

2486 

73  47  18 

2437 

72     4  36 

8448 

70  22     9 

8458 

29 

a  Aquilfle 

W. 

67  29  17 

3089 

68  57  40 

3086 

70  26     7 

3085 

71  54  35 

3036 

a  Arietis 

E. 

29     8  30 

4543 

27  28  17 

2565 

25  48  34 

8590 

a4    9  25 

86x8 

Aldebaran 

E. 

61  53  57 

2530 

60  13  12 

8533 

58  32  45 

2548 

56  52  38 

856X 

Mars 

E. 

98  II  21 

263X 

96  33     8 

8643 

94  55  12 

2653 

93  17  32 

2667 

30 

a  Aqnilff 

W. 

79  16  13 

3x07 

80  44  14 

31 15 

82  12     5 

3124 

83  39  45 

3X34 

Fomalhaat 

W. 

54     7  49 

3224 

55  33  30 

32« 

56  59  26 

5200 

58  as  35 

3x93 

Aldebaran 

E. 

48  37  15 

2643 

46  59  18 

8660 

45  21  45 

2679 

43  44  37 

8698 

Mars 

E. 

85  13  25 

8738 

83  37  28 

2747 

82     I  50 

8760 

80  26  a9 

2774 

Pollux 

£. 

90  24  20 

2593 

88  45  16 

8607 

87     6  30 

aCao 

85  a8    a 

2634 
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OCTOBER,  1898. 


AT  GREENWICH  APPARENT  NOON. 


S 


THE  SUN'S 


Apparent 
Right  Ascension. 


Diff.  for 
z  Hour. 


Apparent 
Declinatioa 


Diffi  for 
z  Hoar. 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridiaa 


Equation  of 
Time, 
to  be 

Subtracted 

from 

Apparent 

Tim& 


Sat. 

SC/N. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thar. 
Frid. 
Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 
Sl7J\r. 
Mon. 


h  m   8 

2  30  32.73 

2  34  10.22 

2  37  48.04 

2  41  26.20 

2  45  4-73 
2  48  43.65 

2  52  22.98 
2  56  2.75 

2  59  42.97 

3  3  23.66 

3  7  4-84 
3  10  46.54 

3  14  28.75 
3  18  11.50 
3  21  54.81 

3  25  38.68 
3  29  23.13 
3  33  8.18 

3  36  53-83 
3  40  40.11 
3  44  27.02 

3  48  14.57 
3  52  2.79 
3  55  51.69 

3  59  41.28 

4  3  31.58 
4  7  22.60 

4  II  14.36 
4  15  6.87 
4  19  0.16 
4  22  54.22 


8 
9.056 
9.069 
9.083 

9.098 
9. 1 14 
9.130 

9.148 
9.166 
9.186 

9.206 
9.227 
9.248 

9.270 
9.292 
9.315 

9.340 

9-365 
9.390 

9.415 
9.441 
9.468 

9-495 
9-523 
9.552 

9.581 
9.61 1 
9.641 

9.672 
9.704 
9-736 
9.769 


S. 


3  17  57.6 

3  41  13.7 

4  427.3 

4  27  38.2 

4  50  46.0 

5  13  50.3 

5  36  50.7 

5  59  46.9 

6  22  38.6 

6  45  25.3 

7  8    6.6 
7  30  42.2 

7  53  1 1-6 

8  15  34-5 
8  37  50.4 

8  59  59.0 

9  21  59.8 

9  43  52.4 

10    5  36.4 
10  27  1 1.5 

10  48  37.2 

"    953.2 

11  30  59.0 

"  51  54-3 

12  12  38.7 
12  33  II. 8 

12  53  33.2 

13  13  42.5 
13  33  39.3 

13  53  23-4 

14  12  54.2 


-58.21 
58.11 
58.01 

-57.89 

57.75 
57.60 

-57-43 
57.25 
57.05 

-56.83 
56.60 
56.35 

-56.09 
55-81 
55-51 

-55.19 
54.86 

54-51 

-54.15 
53.77 
53-37 

-52.95 
52-52 
52-07 

-51.61 

51-13 
50.64 

-50.13 
49.60 
49.06 
48.50 


16  1.52 

16  1.80 

16  2.07 

16  2.34 

16  2.61 

16  2.89 

16  3.16 

16  3.43 

16  3.70 

16  3.97 

16  4.24 

16  4.51 

16  4.78 

16  5.05 

16  5-33 

16  5.60 

16  5.88 

16  6.16 

16  6.43 

16  6.71 

16  6.98 

16  7.25 

16  7.52 

16  7.79 

16  8.06 

16  8.33 

16  8.59 

16  8.85 

16  9.11 

16  9.36 

16  9.61 


64.38 

^64.43 
64.48 

64.53 
64.58 
64.64 

64.70 
64.76 
64.82 

64.89 
64.96 
65.03 

65.11 
65.19 
65.27 

65.35 

65.44 

65.53 

65.62 

65.71 
65.81 

65.91 
66.01 
66.11 

66.21 
66.31 
66.42 

66.53 
66.64 
66.75 
66.87 


m        8 

:o  23.14 

0  42.15 

1  0.85 

I  19.18 

I  37.16 

I  54-74 


11.92 
28.65 
44.94 

0.76 
16.08 
30.90 


3  45.21 

3  58.97 

4  12.18 


24.83 
36.89 


4  48.38 

4  59-24 

5  9.51 
5  1911 


5  28.09 
5  36.41 
5  44.03 


5  50-98 

5  57.22 

6  2.74 


6  7.52 

6  11.55 

6  14.81 

6  17.29 


Tues.     32     14  26  49.09      9.803  S.  14  32  1 1.4    -47.9a     16    9.86    66.98     16  18.98 


NoTB.— Tbe  mean  time  of  aemidiametor  passing  may  be  found  by  subtracting  o^.iS  from  the  aideraal  tima. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increadnn 
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AT  GREENWICH  MEAN  NOON. 


I 


I 


THE  SUN'S 


Apparent 
Right  i 


DHL  tor 
t  Hour. 


AppflTsnt 
Declination. 


DUE.  for 
X  Hoar. 


Bqnation  of 

Time, 

to  be 

Added  to 

Mean  TirndT 


Diff.  for 
I  Hoar. 


Sidereal 

Time, 

or 

lUght  Aacention 

of 

Mean  Sua 


Sat. 

Mon. 
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0.772 
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0.607 
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0.387 
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0.214 

0.184 
0.152 
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Tues.     32     14  26  51.76      9.804    S.  14  32  24.4     -47-92     16  18.99       0.053 


NoTK.— The  semldiameter  for  mean  noon  iiidy  he  assume i  the  same  as  that  for  apparent  noon. 

The  si|^  —  prefixed  to  the  hourly  chanf^e  of  declination  indicates  that  south  declinations  are 
increasing. 
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X2.X02 

16 

I'l   18  16.60 
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X.9162 

9  27  40.9 
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1.9590 

I     I  24.5 

13.69* 

19 

9  51  39.76 
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1.9149 

8  50  51.2 

X2.348 

21 

II  28     4.68 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION, 
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13.731 

0 

13   13     8.29 

•.1794 
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X.9988 

4  13  34.9 

13.737 

8 

13   30  45.29 

8.8253 

14  43  31.0 
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11.543 

15 

12 

3  57.40 
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3 

14  14    7.21 

a.3404 

18  16  54.3 

10.371 

4 

12 

30  36.17 

3.0776 

8  45  31.2 

13.385 

4 

14  16  27.82 
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10.166 

6 

12 

34  46.03 
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X3.062 

13 

14  37  49.90 
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8.4077 

20     4  32.7 

9.168 

15 

12 

53  44.65 
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GREENWICH 

MEAN  TIME. 
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THE  MOON'S  RIGHT 

ASCENSION   AND   DECLINATION. 

Hour. 

RlKbl 

Di^Cbt 
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Diff-fm: 
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a.3ii 
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a.4765 
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7.647 

2 
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3 
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a.  4819 
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7.5" 

3 
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3.6338 
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4 

15  14  30.69 
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4 
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3.6a36 
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5 
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a.49a6 
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5 
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22   15     8.6 
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6 
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3.6338 

24  54  41.8 

o.7<H 
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7 

17  26    8.32 

3.6333 

24  53  54.4 
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8 
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a. 5080 

22   29      3.0 
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8 
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3.6ax5 
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9 
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9 
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lO 
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ae  42  23.0 
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xo 
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24  50  30.3 
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II 
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3.5aa7 

22  48  49.9 

6.375 

II 
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3.6x85 

24  49     1.6 
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13 

15  34  34.45 
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12 
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3.6x7s 
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13 
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a.53W 
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13 
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15  39  38.31 
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a.  5498 
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17 
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19 
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24     7  16.5 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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19    30   48.4 

8.660 

II 

4  18  26.19 

a.a397 

24  14  40.9 

3.002 

12 

2  34  12.46 

a.  1793 

19    39    24.8 

8.554 

12 

4  20  40.58 

a.a398 

24  17  37.3 

a.  877 

13 

2  36  23.28 

a.x8i4 

19   47    54.9 

8.448 

13 

4  22  54.96 

a.a397 

24  20  26.1 

8.751 

M 

2  38  34.23 

a. 1835 

19  56  18.6 

8.341 

14 

4  25     9.34 

a. 3397 

24  23     7.4 

a.6a6 

15 

2  40  45.30 

a.x856 

20     4  35.8 

8.a33, 

15 

4  27  23.72 

3.3396 

24  25  41.2 

8. 500 

i6 

2  42  56.50 

a.x877 

20    12   46.6 

8.xa6 

16 

4  29  38.09 

t.3393 

24  28     7.4 

•.374 

17 

2  45    7.82 

a.x897 

20   20    50.9 

8.017 

17 

4  31  52.44 

8.3390 

24  30  26.1 

8.848 

i8 

2  47  19.26 

a. 19x7 

20   28    48.6 

7.907 

18 

4  34     6.77 

3.3387 

24  32  37.2 

8.188 

19 

2  49  30.82 

a,x937 

20    36    39.7 

7.797 

19 

4  36  21.08 

a.  3383 

24  34  40.8 

X.997 

20 

2  51  42.50 

a.x957 

20   44    24.2 

7.687 

20 

4  38  35.37 

3.3379 

24  36  36.8 

1.87X 

21 

2  53  54.30 

a.x976 

20    52      2.1 

7.575 

21 

4  40  49.63 

a. 3374 

24  38  25.3 

1.745 

22 

2  56     6.21 

a.  1995 

20  59  33.2 

7.463 

22 

4  43     3.86 

8.3368 

24  40     6.2 

z.6ao 

23 

2  58  18.24 

a.aox4 

N.21     6  57.6 

7.350 

«3 

4  45  18.05 

8.3363 

N.24  41  39.7 

1.495 

S 

UNDA\ 

'  30. 

TUESDA 

lY,  NOVEMBER  i. 

O 

I 

3    0  30.38 
3     2  42.63 

a.ao3a 
3.aoso 

N.21  14  15.2 
21  21  26.0 

7-837 
7.  "3 

o| 

4  47  32.20  1 

8.8355  IN.24  43      5.6   1 

1.968 

2 

3     4  54.98 

a.ao68 

2Z    28   29.9 

7.008 

3 

3     7     7.44 

a.ao8s 

21  35  27.0 

6.894 

4 

3     9  20.00 

a.axo3 

21    42    17.2 

6.778 

5 

3  II  32.67 

a.axz9 

21    49      0.4 

6.66a 

PHASES 

OF  THE  MOON. 

6 
7 

3  13  45.43 
3  15  58.29 

a.ai35 
a.axsa 

21  55  36.7 

22  2      5.9 

6.546 
6.4a8 

8 

3  18  11.25 

a.az67 

22      8   28.1 

6.3x1 

d 

h     m 

9 

3  20  24.30 

a.az8a 

22    14  43.2 

6.Z9a 

C 

Last  Qaartei 

....  Oct  7 

6     4.7 

10 

II 

12 

3  22  37.43 
3  24  50.65 
3  27     3.96 

a.ai96 
a.aaxz 
a.a3as 

22   20   51.2 
22   26    52.1 
22    32   45.9 

6.074 

5.956 
5.837 

• 

New  Moon 
First  Qaarte 

•    •     •     •     .     i*k 

0  37.3 
X     9.2 

••••••       *3 

r    •    •    •    •    .    21  2 

13 

3  29  17.35 

a.aa38 

22   38    32.5 

5.7x7 

0 

Full  Moon 

•      •      •      •      •      20 

0   X8t2 

••••••      *y 

14 
15 

3  31  30.81 
3  33  44.35 

a.aaso 
a.aa63 

22   44    II.9 
22    49    44.1 

5.597 
5.476 

i6 

3  35  57.97 

a.a275 

22    55      9.0 

5*355 

d    h 

17 

3  38  11.65 

a.aaS6 

23    0  26.7 

5.834 

c 
c 

Aooereo 

Oct 

7    4.9 
9  13. 9 

18 

19 
20 

3  40  25.40 
3  42  39.21 
3  44  53.08 
3  47     7-01 

a.aa97 
a. 3307 
a. 3317 
a.a3a6 

23     5  37.1 
23  10  40.2 

23  15  35.9 
23  20  24.3 

5.xia 
4.990 

4.868 

Perigee    • 

•      •••••.        X 

21 

4.745 

22 

3  49  20.99 

a.a333 

23  25     5.3 

4.6aa 

23 

3  51  35.03 

a.a344 

23  29  38.9 

4.498 

Ji 

3  53  49.12 

a,a35a 

N.23  34     5-1 

4.375 
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GREENWICH  MEAN  TIME. 

1 
LUNAR  DISTANCE& 

Name  and  Directtoo 

Noon. 

P.L. 

of 

Illb. 

P.L. 
of 

Vlh. 

P.L. 

of 

IXii. 

P.L. 
of 

1* 

of  Object 

Diff. 

Diff. 

Di£ 

Die 

•     *     • 

•      »      • 

•           • 

m         •         m 

' 

Z 

a  Aquilae 

W. 

85    7  13 

3145 

86  34  28 

S157 

88     I  29 

3x68 

89  28  16 

sia& 

Fomalhaut 

W. 

59  5X  53 

3187 

61  18  18 

5183 

62  44  48 

3x80 

64    II    21 

3x79 

a  Pegasi 

w. 

37  24  53 

30x4 

38  54  48 

3000 

40  25     I 

•989 

41  55  27 

a9«x 

Aldebaran 

E. 

42     7  55 

2719 

40  31  40 

2739 

38  55  52 

2762 

37  20  34 

«3«5 

Mars 

E. 

78  51  27 

2788 

77  16  43 

2801 

75  42  18 

88x6 

74    8  II 

aSje 

Pollux 

E. 

83  49  53 

2648 

82  12     3 

«66i 

80  34  31 

a675 

78  57  18 

a«9 

2 

a  Aquilae 

W. 

96  37  49 

Sa6i 

98     2  46 

3«78 

99  27  23 

3998 

xoo  5x  37 

33x7 

Fomalhaut 

W. 

71  23  52 

3193 

72  50  10 

3193 

74  16  21 

S*>3 

75  42  24 

3«X3 

a  Pegasi 

w. 

49  29  II 

997* 

50  59  59 

a975 

52  30  43 

•978 

54     X  23 

<0^ 

Mars 

E. 

66  22  11 

agox 

64  49  54 

29x6 

63  17  55 

2930 

61  46  14 

9944 

Pollux 

E. 

70  56     0 

a^Gi 

69  20  42 

m? 

67  45  44 

2791 

66  II     4 

2006 

Regulus 

E. 

107  47  50 

«733 

106  II  54 

2746 

104  36  15 

2760 

X03     0  54 

a773 

3 

Fomalhaut 

W. 

82  50  16 

3»57 

84  15  18 

3268 

85  40     7 

3278 

87    4  44 

3«90 

a  Pegasi 

w. 

61  33     2 

30x4 

63     2  57 

3032 

64  32  43 

3030 

66     2  19 

y^ 

Mars 

E. 

54  12  12 

30ia 

52  42  14 

3026 

51   12  33 

3039 

49  43     8 

3P5X 

Pollux 

E. 

58  22  33 

a879 

56  49  47 

3894 

55  17  20 

2909 

53  45  12 

2923 

Regulus 

E. 

95     8  32 

2838 

93  34  54 

2852 

92     I  33 

2864 

90  28  28 

1B76 

4 

Fomalhaut 

W. 

94     4  25 

3350 

95  27  39 

3363 

96  50  38 

3376 

98  13  22 

3390 

a  Pegasi 

w. 

73  27  47 

3079 

74  56  22 

3088 

76  24  46 

8096 

77  53     0 

3x05 

a  Arietis 

w. 

29  57  41 

9996 

31  27  59 

3001 

32  58  II 

3005 

34  28  17 

90XX 

Mars 

E  . 

42  19  50 

311X 

40  51  54 

3X33 

39  24  11 

3133 

37  56  42 

3143 

Pollux 

E. 

46    9     5 

S99S 

44  38  46 

3010 

43     8  46 

'3025 

41  39     4 

3040 

Regulus 

E. 

82  46  51 

4934 

81   15  15 

9945 

79  43  53 

8955 

78  13  44 

8965 

Sun 

E. 

125  35  27 

3314 

124  II  32 

3335 

122  47  49 

3335 

121  24  18 

3345 

5 

a  Pegasi 

W. 

85  II  43 

3143 

86  39     0 

3I5X 

88     6     8 

3x58 

89  33     8 

3xC5 

a  Arietis 

W. 

41  57    2 

3039 

43  26  26 

3045 

44  55  43 

3051 

46  24  53 

3«96 

Pollux 

E. 

34  15  21 

3iao 

32  47  36 

3x39 

31  20  14 

3x58 

29  53  15 

3x76 

Hegulus 

E. 

70  40     2 

301X 

69  10     3 

3018 

67  40  13 

3026 

66  10  33 

3034 

Sun 

E. 

114  29  34 

3393 

113     7     8 

3400 

HI  44  51 

S4o8 

110  22  43 

34x5. 

6 

a  Arietis 

W. 

53  49  17 

3077 

55  17  55 

3080 

56  46  29 

S082 

58  15     0 

y>65 

Aldebaran 

W. 

22  17  10 

3373 

23  39  59 

3J38 

25     3  26 

33X3 

86  27  23 

sa9o 

Regulus 

E. 

58  44  17 

3064 

57  15  23 

3059 

55  46  35 

3073 

54  17  52 

3m 

Sun 

E. 

103  33  55 

3445 

102  12  29 

3448 

zoo  51     7 

a«53 

99  29  50 

3455. 

7 

a  Arietis 

W. 

65  37    0 

3091 

67     5  20 

309X 

68  33  41 

309X 

70    2     2 

9089! 

Aldebaran 

W. 

33  32  29 

32x8 

34  58  17 

3-07 

36  24  18 

5x98 

37  50  30 

5x89 

Regulus 

E. 

46  55  18 

3090 

45  26  56 

309X 

43  58  35 

909a 

42  30  16 

30B 

Sun 

E. 

92  44  10 

3465 

91  23     7 

H66 

90    2     5 

3466 

88  4X     3 

M<S 

8 

a  Arietis 

W. 

77  24  19 

%o/8 

78  52  56 

3073 

80  21  38 

9069 

8z  50  25 

9oi5; 

Aldebaran 

W. 

45     4     0 

3x48 

46  31  II 

314X 

47  58  31 

513a 

49  26     2 

3X34' 

Regulus 

E. 

35     8  46 

309a 

33  40  27 

3091 

32  12     7 

3090 

30  43  45 

3090 

Sun 

E. 

81  55  «9 

3454 

80  34  14 

3450 

79  xa  54 

3446 

77  51  30 

344X 

1 

9 

a  Arietis 

W. 

89  15  58 

3034 

90  45  28 

3038 

92  15     6 

3020 

93  44  54 

1 
son 

Aldebaran 

W. 

56  46     5 

3081 

58  14  38 

3073 

59  43  22 

9063 

61  12  17 

305« 

Sun 

E. 

71     2  57 

34" 

69  40  53 

3403 

68  18  40 

3395 

66  56  18 

99K 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTAKCES. 

Nam*  and  Direction 

Midnight 

P.L. 
of 

XVh. 

P.L. 

of 

XVlll^ 

P.L. 

of 

XXIh. 

P.L. 

of 

1- 

of  Object 

Di£ 

Diff. 

Diff. 

DifL 

•     »     • 

m        t       m 

•        §        It 

•        t        m 

X 

aAqoila 

W. 

90  54  46 

3x97 

92    20    59 

3txi 

93  46  55 

3aa7 

95  12  32 

3944 

Fomalhaut 

W. 

65  37  55 

S180 

67      4    28 

3181 

68  31     0 

3x«4 

69  57  28 

3188 

a  Pegasi 

w. 

43  a6     3 

wc 

44  56  46 

9973 

46  27  33 

a97x 

47  58  22 

•971 

Aldebaran 

E. 

35  45  46 

9809 

34  "  30 

8836 

32  37  49 

•864 

31     4  44 

•894 

Mars 

E. 

72   34   32 

a845 

71     0  52 

a859 

69  27  40 

1873 

67  54  46 

9887 

PollM 

E. 

77  ao  24 

V04 

75  43  49 

■7x9 

74    7  34 

a73a 

72  31  37 

■747 

2 

a  Aquiltt 

W. 

102  15  29 

3337 

103  38  58 

3358 

105    2    2 

3379 

106  24  42 

340a 

Fomalhaut 

W. 

77     8  18 

S»o 

78  34     3 

3»9 

79  59  38 

3*37 

81  25     3 

3947 

a  Pegasi 

W. 

55  31  57 

fl988 

57     2  25 

a994 

58  32  45 

3000 

60     2  58 

3007 

Mars 

E, 

60  14  51 

«S8 

58  43  45 

■972 

57  12  57 

9985 

55  42  26 

•999 

Pollux 

E. 

64  36  44 

flSu 

63     2  43 

a835 

61  29     I 

•850 

59  55  38 

9864 

Regulus 

E. 

loi  25  51 

•786 

99  51     5 

2800 

98  16  37 

a8i3 

96  42  26 

9896 

3 

Fomalhaut 

W. 

88  29     7 

3301 

89  53  17 

33X3 

91  17  14 

3385 

92  40  57 

3338 

a  Pegasi 

W. 

67  31  45 

S046 

69     I     I 

3054 

70  30     7 

S063 

71  59     2 

307X 

Mars 

E. 

48  13  58 

3064 

46  45     4 

3076 

45  16  25 

3087 

43  48     0 

3x00 

Pollux 

E. 

52  13  22 

afl37 

50  41  50 

sASa 

49  10  37 

9966 

47  39  42 

9981 

Regulus 

£• 

88  55  38 

3888 

87  23     4 

9900 

85  50  45 

«9Xt 

84  18  41 

•993 

♦ 

Fomalhaut 

W. 

99  35  50 

3403 

100  58     3 

34x6 

102  20     I 

S43X 

X03  41  42 

3446 

a  Pegasi 

W. 

79  31     4 

3113 

80  48  58 

3xax 

82  16  42 

3X99 

83  44  17 

3136 

a  Arietis 

W. 

35  58  16 

3017 

37  28     8 

3002 

38  57  53 

Soa8 

40  27  31 

3034 

Mars 

E. 

36  29  25 

3x54 

35     2  21 

3x63 

33  35  28 

3x73 

32     8  47 

3x89 

Pollux 

E. 

40    9  41 

30S6 

38  40  37 

3071 

37  II  52 

3087 

35  43  26 

3x04 

Regulus 

E. 

76  41  48 

«975 

75  II     4 

9985 

73  40  32 

9994 

72  10  12 

Sooa 

Sum 

E. 

120    0  59 

3355 

118  37  51 

3365 

117  14  55 

3374 

115  52    9 

3384 

5 

a  Pegasi 

W. 

90  59  59 

3x7a 

92  26  42 

3x78 

93  53  18 

3x84 

95  19  46 

3x89 

a  Arietis 

W. 

47  53  57 

3060 

49  22  55 

3065 

50  51  47 

3069 

52  20  34 

3073 

PoUux 

E. 

28  26  40 

saw 

27    0  32 

3aa5 

25  34  53 

5a53 

24     9  47 

3987 

Regulus 

£. 

64  41     2 

3041 

63  II  40 

3047 

61  42  25 

S053 

60  13  18 

3058 

Sun 

E. 

109    0  43 

34M 

107  38  51 

3438 

106  17     6 

3433 

104  55  27 

3439 

6 

a  Arietis 

W. 

59  43  28 

S087 

61  II  53 

3088 

62  40  17 

3090 

64     8  39 

309X 

Aldebaran 

W. 

27  51  46 

3a7x 

29  16  31 

3256 

30  41  34 

394a 

32     6  54 

3399 

Regulus 

E. 

5a  49  14 

3080 

51  20  40 

S083 

49  52  10 

3086 

48  23  43 

3087 

St7M 

E. 

98     8  36 

3459 

96  47  26 

346a 

95  26  19 

3403 

94     5  14 

3464 

} 

a  Arietis 

W. 

71  30  25 

30B8 

72  58  49 

3086 

74  27  16 

3083 

75  55  46 

3081 

Aldebaran 

W. 

39  16  52 

3x80 

40  43  25 

3173 

42  10     7 

3X«4 

43  36  59 

3x57 

Regulus 

£. 

41     I  58 

SO93 

39  33  40 

3093 

38     5  22 

3093 

36  37    4 

3093 

Sun 

E. 

87  20    0 

34<^ 

85  58  55 

3463 

84  37  49 

3460 

83  16  40 

3458 

a 

aAri«ti8 

W. 

83  29  18 

3060 

84  48  17 

305* 

86  17  23 

SO47 

87  46  37 

3049 

Aldebaran 

W. 

50  53  42 

31x5 

52  21  33 

3108 

53  49  33 

3099 

55  17  44 

309X 

Regulus 

E. 

29  15  23 

3089 

27  47     0 

3088 

26  x8  36 

3088 

24  50  12 

3089 

Sun 

E. 

76  30    0 

S436 

75     8  24 

343X 

73  46  42 

3434 

72  24  53 

34x8 

9 

a  Arietis 

W. 

95  14  5a 

3004 

96  45    0 

a995 

98  15  19 

•986 

99  45  49 

9977 

Aldebaran 

W. 

62  41  25 

3043 

64  10  45 

3032 

65  40  18 

3oaa 

67  10     4 

30X0 

L 

Sun 

E. 

65  33  46 

3378 

64  II     4 

3369 

62  48  12 

3359 

61  25     9 

3350 

12 
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XV. 


PREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 

Noon. 

P.L. 
ol 

Illh. 

P.L. 
ol 

Vlh. 

P.L. 

of 

IXh- 

P.L 

of 

1* 

of  Object 

Diff. 

( 

DiflE. 

Diff. 

DUL 

•           » 

•      «      • 

,     e  .      *        » 

•         »          m 

1 

lO 

Aldebaran 

W. 

.   68  40    4 

8999 

70   10   18 

8989 

71  40  45 

2977 

73  XI  27 

^^\ 

Pollux 

W. 

27     4  25 

3121 

28  32     9 

3094 

30    0  26 

3069 

31  29  13 

dfH7  ■ 

MaR3 

W. 

26  30  46 

3131 

27   58    18 

31x9 

29  26     4 

3x08 

30  54     4 

3096 

Sun 

E. 

60     I  55 

3339 

58   38   29 

3329 

57  14  51 

33x8 

55  5x     0 

3307  i 

IX 

Aldebaran 

W. 

80  48  43 

2903 

82   20   58 

9890 

83  53  30 

f877 

85  26  18 

286« 

Pollux 

W. 

38  59  44 

2947 

.   40  31     3 

2929 

42     2  45 

291X 

43  34  50 

2894 

Mars 

W. 

38  17  48 

303a 

39  47  21 

30X9 

41   17  10 

3005 

42  47   16 

2991 

Sun 

E. 

48  48  28 

3248 

47  23  16 

3236 

45  57  49 

3M3 

44  32     7 

3211 

la 

Aldebaran 

W. 

93  14  37 

«797 

94  49     9 

2783 

96  23  59 

R7* 

97  59     7 

375«! 

Pollux 

W. 

51  20  42 

28x0 

52  54  57 

2794 

54  29  33 

?778 

56     4  30 

2761 

Mars 

w. 

50  22  12 

agao 

51  54     5 

WS 

53  26  17 

9^1 

54  58  48 

2676 

Sun 

E. 

37  20     0 

3151 

35  52  52 

S138 

34  25  29 

3x27 

32  57  52 

3x17 

I? 

Sun 

W. 

25  53  25 

2699 

27  30     6 

2685 

29     7     6 

367a 

30  44  23 

2661 

a  Aquilas 

E. 

75  13  21 

2871 

73  40  25 

2876 

72     7  36 

51883 

70  34  55 

2891 

Fomalhaut 

E. 

•  100  20  25 

2740 

98  44  38 

2730 

97     8  38 

m» 

95  3«  27 

27x5 

i8 

Sun 

W. 

38  53  58 

2623 

40  32  22 

2618 

42  10  53 

26x2 

43  49  31 

2609! 

a  Aquilae 

E, 

62  55     2 

4963 

61  24     3 

2985 

59  53  32 

3009 

58  23  31 

3037 

Fomalhaut 

E. 

87  29  41 

a695 

85  52  55 

269s 

84  16     9 

2696 

82  39  24 

2698 

a  Pegasi 

E. 

108     8     5 

2425 

106  25     6 

2420 

104  42     0 

24x5 

102  58  47 

S41X 

19 

Sun 

W. 

52     3  47 

2596 

53  42  47 

2596 

55  21  48 

3594 

57     0  51 

2594I 

Fomalhaut 

E. 

74  36  42 

2724 

73     0  34 

2732 

71  24  37 

3743 

69  48  54 

2755 

o  Pegasi 

E. 

94  21  32 

2400 

92  37  57 

2400 

90  54  22 

3400 

89  10  47 

2400 

20 

Sun 

W. 

65  16     3 

2597 

66  55     2 

S599 

68  33  59 

960X 

70  12  53 

3602 

Antares 

W. 

24  18  21 

2274 

26     4  59 

3274 

27  51  36 

2276 

29  38  II 

2277 

Fomalhaut 

E. 

6i   54  54 

2838 

60  21  16 

2862 

58  48     8 

3887 

57   15  32 

29»4 

a  Pegasi 

E. 

80  33   17 

2410 

78  49  57 

«4X5 

77     6  43 

34x9 

75  23  35 

2423 

21 

Sun 

W. 

78  26  40 

26x3 

80     5  14 

26x8 

81  43  44 

3683 

83  22     9 

2635 

Autares 

W. 

38  30  33 

2287 

40  16  52 

2290 

42     3    6 

3393 

43  49  16 

2296 

Saturn 

W. 

36  59  45 

2343 

38  44  42 

2344 

40  29  38 

2345 

42  14  32 

2347 

Venus 

W. 

36  54  46 

2485 

38  36  20 

2487 

40  17  51 

3489 

41  59  20 

2492 

Fomalhaut 

E. 

49  42  31 

3X0X 

48  14  23 

3131 

46  47  15 

3307 

45  21   14 

3268 

a  Pegasi 

E. 

66  49  47 

2455 

65     7  30 

•463 

63  25  25 

3472 

61  43  32 

24»2 

22 

Sun 

W. 

91  32  59 

2646 

93   10  52 

2649 

94  48  40 

•655 

96  26  21 

2659 

Antares 

W. 

52  38  52 

2314 

54  24  31 

«3i7 

56  10     5 

3332 

57  55  33 

2326 

Saturn 

W. 

50  58   15 

2359 

52  42  48 

2363 

54  27  i6 

3366 

56  II  39 

aSz-o 

Venus 

W. 

50  25  50 

2505 

52     6  56 

2508 

53  47  58 

35x2 

55  28  55 

2515 

a  Pegasi 

E. 

53  17  53 

2543 

51  37  39 

2559 

49  57  47 

3576 

48  18  19 

259« 

a  Arietis 

E. 

95  12  34 

8330 

93  27  18 

3333 

91  42     7 

«3S7 

89  57    a 

2342 

23 

Sun 

W. 

104  33   II 

2684 

106  10  13 

2689 

107  47     7 

2695 

109  23  54 

2701 

Antares 

W. 

66  41   19 

2348 

68  26     8 

2353 

70  10  51 

2357 

71  55  27 

«36« 

Saturn 

W. 

64  52   12 

2390 

66  36     I 

2395 

68  19  43 

2399 

70    3  19 

«<04  ' 

Venus 

W. 

63  52  25 

2534 

65  32  51 

2338 

67  13  12 

2543 

68  53  27 

2545 

a  Arietis 

E, 

81   13   16 

236S 

79  28  51 

2371 

77  44  34 

2375 

76    0  24 

2380, 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

--    •  ■ 

• 

Q 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 

Diff. 

XVJ>. 

P,L. 

of 
Diff. 

XVIII>». 

P.U 

of 
Diff. 

XXJh. 

P.L. 

of 
DiiE. 

. 

•         p         » 

•       f>     » 

0       #.     • 

m       f        » 

lO 

Aldebaran 
PoUax 
Mar8 
Sun 

W. 
W. 
W. 
E. 

74  42  23 
32  58  28 

32    22    18 

54  26  57 

^954 

3<»5 
3084 
Sa9S 

76  13  34 
34  28  10 
33  50  47 
53     2  40 

3941 
3005 
3071 
3384 

77  45     I 
35  58  17 
35  19  32 
51  38  lO 

8938 

3985 

30S9 
5373 

79  16  44 
37  28  48 
36  48  32 
50  13  26 

8^16 
3965 
3046 
3360 

IX 

Aldebaran 
Pollux 
Mars 
Sun 

W. 
W. 
W. 
E- 

86  59  23 
45     7  17 
44  17  40 
43     6  XI 

a85i 
S876 
9977 
3198 

88  32  45 
46  40     6 
45  48  «i 
41  40    0 

3837 
8860 
3963 
3186 

90    6  25 
48  13  16 
47  19  ao 
40  13  34 

8884 
3843 
8949 
3174 

9X  40  22 
49  46  48 
48  50  37 
38  46  54 

8810 
8886 

3935 
SI63 

12 

Aldebaran 
Pollux 
Mars 
Sun 

W. 
W. 

w. 

E. 

99  34  33 
57  39  48 
56  31  37 
31  30     3 

a74a 
8746 
a86z 
3106 

loi  10  X7 
59  15  27 
58     4  46 
30     2     X 

8739 
3731 
3847 
3097 

102  46  18 
60  51  26 

59  38  13 
28  33  48 

3715 
88SI 
5089 

104  22  37 
62  27  46 
6x  12     0 
27     5  25 

3708 
3699 

8818 
3088 

17 

! 

Sun 

a  Aquilae 

Fomalhant 

W. 
E. 
E. 

32  21  55 
69     2  25 
93  56     7 

«C5« 
•90X 

S709 

33  59  40 
67  30    8 
92  19  39 

3643 
3914 
1*704 

35  37  36 
65  58     7 
90  43    4 

8636 

8938 

9700 

37  15  42 
64  26  24 
89    6  24 

3629 

3945 
8698 

i8 

Sun 

a  Aquilae 

Fomalhaut 

a  Pegasi 

W. 
E. 
E. 
E. 

45  28  14 

56  54     4 

81     2  41 

loi  15  28 

a605 

3068 
«70i 
•408 

47     7     2 
55  25  15 
79  26     2 
99  32     4 

860. 

3XOX 
3704 
3405 

48  45  54 
53  57     7 
77  49  28 
97  48  36 

8600 

3139 

87x0 
3403 

50  24  49 
52  29  45 
76  13     I 
96     5     5 

3598 
3184 
8716 
840X 

19 

Sun 

Fomalhaitt 
a  Pegasi 

W. 
E. 
E. 

58  39  54 
68  13  27 
87  27  X2 

8594 
S768 
8401 

60  18  57 
66  38  17 
85  43  39 

3594 
3783 
8403 

61  58    0 

65    3  27 

84    0     8 

3595 
1W9 
3405 

63  37     2 
63  28  58 
82  16  41 

3596 

88x8 

1408 

20 

Sun 

Antares 
Fomalhaut 
a  Pegasi 

W. 
W. 
E. 
E. 

71  51  45 
31  24  45 
55  43  31 
73  40  33 

260i 
8279 
3945 
9438 

73  30  34 
33  II  16 
54  12     9 
71  57  38 

•607 

3978 

3434 

75    9  19 
34  57  45 
52  41  29 
70  14  52 

8610 
888a 
30x5 
3441 

76  48     I 
36  44  II 
51  II  35 
68  32  15 

3GIS 

3383 
3056 
3447 

21 

Sun 

Antares 

Saturn 

Venus 

Fomalhaut 

a  Pegasi 

W. 

W. 
W. 

w. 

E. 
E. 

85     0  30 
45  35  21 
43  59  23 
43  40  45 
43  56  25 
60     I  53 

0689 
8899 

3349 

3494 
3337 
3493 

86  38  45 

47    21    22 

45  44  II 
45  22     7 
42  32  56 

58   20   28 

3633 
8303 
335X 
3497 
3415 
3303 

88  16  55 
49     7  17 
47  28  56 
47     3  25 
41  10  56 
56  39  19 

■637 
3307 
3353 
3499 
3500 
35x5 

89  55    0 
50  53     7 
49  13  38 
48  44  40 
39  50  32 
54  58  27 

864X 

83x0 

3357 
8302 

3597 

2588 

22 

Sun 

Antares 
Saturn 
Venus 
a  Pegasi 
a  Arietis 

W. 
W. 
W. 
W. 
E. 
E. 

98     3  56 
59  40  55 
57  55  57 
57     9  47 
46  39  16 
88  12     4 

8663 
8330 
3374 
3519 
8615 
3346 

99  41  25 
61  26  II 

59  40     9 
58  50  34 
45     0  42 
86  27  12 

8669 

3335 
3378 
8538 
8638 

335« 

loi  18  47 
63  XI  20 
61  24  16 
60  31  16 
43  22  38 
84  42  27 

3674 
3339 
8388 

8536 
3355 

102  56     2 
64  56  23 
63     8  17 
62  II  53 
41  45     8 
82  57  48 

8678 
3344 
8386 
8330 
86S9 
8360 

23 

Sun 

Antares 
Saturn 
Venus 
a  Arietis 

W. 
W. 

w, 

w. 

E. 

XII     0  33 

73  39  56 
71  46  48 
70  33  37 

74  16  21 

8706 
3367 
3409 
•550 
8386 

112  37     5 

75  24  18 
73  30  10 
72  13  41 
72  32  26 

8713 
3373 
2414 
3535 

3391 

114  13  29 
77     8  33 
75  13  25 
73  53  38 
70  48  39 

8718 
3378 
84x9 
3559 
3397 

"5  49  45 
78  52  40 
76  56  33 
75  33  29 
69     5    0 

3734 
3383 
2424 
3564 
3403 
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XVIL 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCEa 

Naipc  uid  Direction 

Noon. 

RL. 

of 

Illb. 

P.L. 
of 

Vin. 

P.U 

of 

IXh" 

P.L 
of 

of  Object 

Diff. 

Di£E. 

DiflL 

Hiff. 

•        t        m 

•             f  .          IV 

•     f  ■    J* 

•        *        » 

24 

Sum 

W. 

"7  25  53 

«730 

"9     I  53 

•737 

120  37  44 

•744 

122    13   36 

V9> 

Antares 

W. 

80  36  39 

«389 

82  20  30 

S394 

84     4  14 

•399 

85  47  50 

•405 

Saturn 

W. 

78  39  33 

U99 

80  22  26 

«435 

82     5  II 

•440 

83  47  49 

2446 

Venus 

W. 

77  13  14 

asfiS 

78  52  52 

3573 

80  32  24 

•576 

82  II  49 

•S83 

a  Arietis 

E, 

67    21    29 

3409 

65  38     7 

44x5 

63  54  53 

242X 

62  II  48 

•4* 

AldebaraB 

E. 

ZOO      4      I 

a433 

98   21    13 

«437 

96  38  31 

•443 

94  55  57 

•M8 

as 

Antares 

W. 

94  23  45 

«435 

96     6  30 

a44i 

97  49     6 

•448 

99  31  33 

•454 

Saturn 

W. 

92  18  53 

4476 

94     0  40 

2482 

95  42  18 

•480 

97  23  47 

•496 

Venus 

W. 

90  27  lO 

2610 

92     5  52 

26x5 

93  44  26 

262X 

95  22  53 

«fa7 

oAquilsB 

W. 

46  54  37 

35x6 

48  14  43 

3466 

49  35  45 

S4ax 

50  57  38 

338x 

a  Arietis 

E. 

53  38  48 

Ms 

51  56  43 

2470 

50  14  48 

•479 

48  33     5 

•497 

Aldebaran 

E. 

86  25     5 

a477 

84  43  20 

•485 

83     I  45 

•49X 

81  20  19 

•496 

26 

Venus 

W. 

103  33     0 

a658 

105   lO  36 

9666 

106  48     2 

2672 

Z08  25  19 

flGBo 

a  AquilaB 

W. 

57  56  53 

3«4i 

59  22  14 

Sat2 

60  47  57 

S»S 

62  Z4    0 

9x9a 

a  Arietis 

E. 

40     7  36 

aS35 

38  27  12 

•546 

36  47     3 

•S58 

35    7  10 

•570 

Aldebaran 

£. 

72  55  41 

3S36 

71   15  18 

tS45 

69  35     7 

•553 

67  55     7 

•36* 

27 

a  Aquils 

W. 

69  27  36 

3150 

70  54  45 

S146 

72  21  59 

SI44 

73  49  15 

SX43 

Fomalhaut 

W. 

44  51   X2 

3490 

46  II  47 

3447 

47  33  10 

3409 

48  55  16 

3377 

Aldebaran 

E. 

59  38  20 

a6xo 

57  59  39 

262X 

56  21   13 

2^ 

54  43     2 

1643 

Pollux 

E. 

loi  29  59 

2589 

99  50  49 

2597 

98  II  50 

2606 

96  33     3 

•6x4 

Mars 

E. 

108  50  18 

3688 

107  13  22 

»697 

105  36  38 

2706 

Z04    0     6 

•7x4 

28 

a  Aquilss 

W. 

81     5  27 

5155 

82  32  30 

Si6x 

83  59  26 

3x67 

85  26  Z5 

3x74 

Fomalhaut 

W. 

55  53  42 

SS66 

57  18  33 

sa53 

58  43  40 

3^4X 

60     9     Z 

S«SX 

a  Pegasi 

W. 

33  19     0 

3115 

34  46  51 

9086 

36  15  i8 

3061 

37  44  15 

9040 

Aldebaran 

E, 

46  36  10 

aToB 

44  59  41 

9793 

43  23  32 

•738 

41  47  43 

•754 

Pollux 

E. 

88  22     4 

0660 

86  44  30 

2669 

85     7     9 

•^ 

83  30     I 

•689 

Mars 

E. 

96      0   21 

veo 

94  25     I 

<769 

92  49  53 

2780 

91  14  59 

•789 

29 

a  Aquilse 

W. 

92  37  48 

3«a3 

94     3  30 

3236 

95  28  57 

3248 

96.54     9 

3363 

Fomalhaut 

W. 

67  17  52 

3ao9 

68  43  51 

3206 

70     9  51 

3206 

71  35  51 

3210 

a  Pegasi 

W. 

45  13  56 

3983 

46  44  27 

298X 

48  15     3 

2978 

49  45  43 

•977 

Pollux 

E. 

75  27  48 

8748 

73  52     4 

•753 

72  16  34 

•764 

70  41   19 

•775 

Mars 

E, 

83  23  43 

884X 

81   50     8 

•ssi 

80  16  46 

2862 

78  43  38 

•873 

Regulus 

E. 

112   21      6 

8714 

no  44  45 

2725 

109     8  37 

•734 

Z07  32  42 

•744 

30 

a  Aquilae 

W. 

103  55  43 

3345 

105  19     3 

3364 

X06  42*    I 

3384 

Z08     4  36 

3405 

Fomalhaut 

W. 

78  44  59 

3a3i 

80  10  32 

3236 

81  35  58 

3*43 

83     I   16 

3«5« 

a  Pegasi 

W. 

57  19     3 

3985 

58  49  35 

0989 

60  20     2 

•993 

61  50  24 

•998 

Pollux 

E. 

62  48  50 

2834 

61   15     6 

2846 

59  41  38 

•859 

58     8  26 

2^ 

Mars 

E. 

71     I  24 

9ga6 

69  29  38 

•937 

67  58     6 

•948 

66  26  48 

•958 

Regulus 

E. 

99  36  33 

«796 

98     2     0 

•807 

96  27  41 

2817 

94  53  35 

2828 

31 

Fomalhaut 

W. 

90     5  15 

3398 

91  29  29 

3309 

92  53  30 

33«) 

94  17  18 

333a 

a  Pegasi 

w. 

69  20  27 

3089 

70  50     4 

iP36 

72  19  32 

9043 

73  48  51 

305X 

a  Arietis 

w. 

25  45  26 

«965 

27  16  22 

2966 

28  47  17 

2968 

30  18  10 

2970 

Pollux 

E. 

50  26  25 

2935 

48  54  50 

•948 

47  23  32 

•9fi> 

45  52  31 

•97« 

Mars 

E. 

58  53  39 

3013 

57  23  42 

5022 

55  53  57 

3^S3 

54  24  25 

3043 

Regulus 

E. 

87     6  29 

flSSo 

85  33  44 

2889 

84     z   ZI 

9900 

8a  28  52 

fm 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Il 

Name  and  Diroetion 

Midnight 

P.L. 

of 

XVh. 

P.L. 

of 

XVIII»>- 

P.L. 

of 

XXIh. 

P.L. 

of 

5^ 

of  Object 

Diff. 

Diff. 

Diff. 

DUE. 

•        »        m 

•             » 

•        t        It 

•             • 

H 

SUH 

W. 

123  48  59 

«757 

125  24  23 

VdS 

126  59  37 

•773 

128  34  42 

■779 

An  tares 

W. 

87  31  18 

3410 

89    14  38 

34x7 

90  57  49 

3433 

92  40  51 

8499 

Saturn 

w. 

85  30  18 

1453 

87  12  39 

3458 

88  54  52 

3463 

90  36  57 

3470 

Venus 

w. 

83  51     8 

2588 

85  30  20 

3593 

87     9  24 

3599 

88  48  21 

3to4 

a  Arietis 

E. 

60  28  53 

3434 

5846    7 

3441 

57     3  30 

3448 

55  21     4 

3455 

Aldebaran 

E. 

93  13  30 

S4S3 

91  51  II 

3460 

89  49     I 

3465 

88    6  59 

3471 

25 

Antares 

W. 

loi  13  51 

•461 

X02  55  59 

3467 

104  37  58 

3475 

X06  19  47 

•483 

Saturn 

W. 

99     5     6 

2503 

100  46  16 

3510 

102  27  16 

3517 

104     8     6 

3534 

Venus 

W. 

97     I  " 

a^3 

98  39  21 

3639 

100  17  23 

3646 

loi  55  16 

8653 

a  Aquilae 

W. 

52  20  16 

3345 

53  43  35 

33x4 

55     7  30 

3387 

56  31  57 

3363 

a  Arietis 

E. 

46  51  34 

«496 

45  xo  15 

3504 

43  29     8 

35x5 

41  48  15 

3535 

Aldebaran 

E. 

79  39     3 

«505 

77  57  57 

35x3 

76  17     I 

3380 

74  36  15 

8538 

26 

Venus 

W. 

no    2  26 

3687 

III  39  24 

3694 

113  16  12 

37OX 

114  52  50 

8709 

a  Aqnila^ 

W. 

63  40  19 

3x80 

65     6  52 

3x69 

66  33  38 

3x63 

68    0  33 

3155 

a  Arietis 

E. 

33  a?  34 

3583 

31  48  16 

3398 

30     9  18 

96X4 

28  30  42 

3633 

Aldebaran 

E. 

66  15  20 

S571 

64  35  45 

3580 

62  56  23 

3591 

61  17  15 

8600 

27 

a  AqiiilaR 

W, 

75  16  33 

3x43 

76  43  50 

3144 

78  II     6 

3147 

79  38  19 

3151 

Fomalhant 

W. 

50  17  59 

3348 

51  41  15 

3333 

53     S    <i 

330X 

54  29  10 

3383 

Aldebaran 

E. 

53     5     6 

^5 

51  27  26 

3668 

49  50    3 

a68x 

48  X2  57 

8695 

PoUuz 

E. 

94  54  27 

3633 

93  16     3 

3633 

91  37  51 

3640 

89  59  51 

8650 

Mars 

E. 

102  23  45 

ra3 

100  47  36 

3733 

99  XI  39 

3741 

97  35  54 

VSO 

2fi 

a  Aquilse 

W, 

86  52  55 

3183 

88  19  25 

3191 

89  45  45 

3301 

91  "  53 

33X3 

Fomalhaut 

W. 

61  34  33 

3«4 

63     0  14 

33X8 

64  26     2 

33x4 

65  51  55 

33x0 

a  Pegasi 

W. 

39  13  38 

3034 

40  43  21 

30IX 

42  13  20 

3000 

43  43  33 

8993 

Aldebaran 

E. 

40  12  15 

V7t 

38  37  10 

3789 

37     2  28 

.809 

35  28  12 

3830 

PoUox 

E. 

81  53     7 

3699 

80  16  26 

3710 

78  39  59 

.730 

77    3  46 

8733 

Mars. 

£• 

89  40  17 

3799 

88     5  48 

38x0 

86  31  33 

1830 

84  57  31 

883Z 

29 

aAquilflB 

W. 

98  X9     4 

3377 

99  43  42 

3393 

loi     8     2 

3309 

102  32    3 

3337 

Fomalhaut 

W. 

73     I  48 

3313 

74  27  42 

33x5 

75  53  33 

S330 

77  X9  19 

3325 

a  Pegasi 

W. 

51  16  25 

3977 

52  47     7 

3977 

54  17  48 

3979 

55  48  27 

3981 

PoUax 

E. 

69    6  19 

3787 

67  31  34 

3798 

65  57     4 

8810 

64  22  49 

8633 

Mars 

E. 

77  10  44 

3883 

75  38    4 

3894 

74     5  37 

3905 

72  33  24 

3915 

Regulns 

E. 

105  57     I 

3755 

104  21  34 

3765 

102  46  .20 

3775 

lox  XI  20 

8785 

30 

a  AquilflB 

W. 

109  26  47 

3437 

I 10  48  33 

3440 

112     9  54 

3473 

113  30  48 

3498 

Fomalhant 

W. 

84  26  24 

3359 

85  51  23 

3369 

87  16  n 

3377 

88  40  49 

3388 

a  Pegasi 

W. 

63  20  39 

3004 

64  50  47 

3009 

66  20  48 

30x6 

67  50  41 

3022 

Pollux 

E. 

56  35  29 

3883 

55     2  48 

3896 

53  30  24 

3909 

51  58  16 

3933 

Mars 

E, 

64  55  43 

3969 

63  24  52 

3980 

61  54  14 

399X 

60  23  50 

3001 

Regulus 

E, 

93  19  43 

.838 

91  46     4 

3848 

90  12  39 

3859 

88  39  27 

3869 

31 

Fomalhaut 

W. 

95  40  53 

3344 

97     4  14 

3357 

98  27  20 

3369 

99  50  12 

3383 

a  Pegasi 

W. 

75  18     I 

3058 

76  47     2 

3066 

78  15  53 

8073 

79  44  35 

3063 

a  Arietis 

W. 

31  49     0 

3974 

33  la  45 

1978 

34  50  25 

3983 

36  20  59 

3989 

PoUux 

E. 

44  21  48 

3989 

42  51  22 

3005 

41  21  15 

30x9 

39  51  26 

3034 

Mars 

E. 

52  55     6 

3054 

51  26     0 

3064 

49  57     6 

3074 

48  28  25 

3084 

Regulus 

£* 

80  56  45 

3gao 

79  24  51 

3939 

77  53     9 

8939 

76   2X    39 

8948 
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AT  GREENWICH  APPARENT  NOON. 

1 
1 

1 

4 

1 

• 

THE  SUN'S 

Sidereal 
Time  o( 
Semi- 
diameter 
Paasing 
Meridiaa 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 

DilLfor 
t  Hour. 

Apparent 
Right  Ascension. 

Diflf.for 
I  Hour. 

Apparent 
Declination. 

Diflt  for 
X  Hour. 

diameter. 

Tues. 
Wed. 
Thiir. 

I 
2 
3 

h      m       s 
14   26   49.09 
14   30   44.77 
14    34   41.28 

8 
9.803 

9837 
9.872 

0        »        w 
S.I432  II.4 

14  51   14.6 

15  ID     3.3 

• 
-47.92 

47-33 
46.72 

16 
16 
16 

9.86 
10.10 
10.34 

66198 
67.09 
67.20 

m        8 
16    18.98 
16    19.85 
16    19.91 

• 
0.053 
0.019 
0.015 

Frid. 

Sat. 

SUIT. 

4 
5 
6 

14   38    38.61 
14   42    36.80 
14   46    35.83 

9.907 
9.942 
9.978 

15  28  37.3 

15  46  56.0 

16  4  59.1 

-46.10 
45.46 
44.80 

16 
16 
16 

10.58 
10.82 
11.05 

67.32 
67.43 
67.55 

16    19.12 
16    17.49 
16    15.02 

0.050 
0.085 
O.I2I 

Mon. 
Tues. 
Wed. 

7 
8 

9 

14  50  3573 
14  54  36.49 
14  58  38.11 

10.014 
10.050 
10.086 

16  22  46.2 
16  40  16.8 

16  57  305 

-44.12 
43.42 
42.71 

16 
16 
16 

11.28 
11.50 
11.73 

67.67 
67.79 
67.91 

16    11.69 
16      7.50 
16      2.45 

0.157 
0.193 
0.229 

Thur. 
Frid. 
Sat 

lO 

II 

12 

15     2  40.60 
15     6  43.95 
15  10  48.17 

10.122 
10.158 
10.194 

17  14  26.9 

17  31  5.6 

17  47  26.1 

-41.98 
41-23 
40.47 

i6 
16 
i6 

"•95 
12.17 
12.39 

68.03 
68.15 
68.27 

15    56.54 

^5  49.75 
15  42.11 

0.265 
0.301 
0.337 

SUN. 

Mon. 

Tue8. 

13 
15 

15  14  5325 
15  18  59-i8 
15  23     5-95 

10.229 
10.265 
10.300 

18    3  28.1 
18  19  11.2 
18  34  34.9 

-39.69 
38.89 
38.07 

16 
16 
16 

12.61 
12.82 
1303 

68.39 
68.51 
68.63 

15  33.62 
15  24.26 
15  14.07 

0.372 
0.407 
0.442 

Wed. 
Thur. 
Frid. 

i6 

17 
i8 

15  27  13-57 
15  31  22.01 

15  35  31-28 

10.335 
10.369 
10.403 

18  49  38.8 

19  422.5 
19  18  45.8 

-37-24 
36.39 
35-53 

16 
16 
16 

13.24 
1345 

13-66 

68.74 

68.86 
68.98 

15     3.04 
14  51.19 

14  38.51 

0.477 
O.5II 
0.545 

Sat. 

SUN. 

Mon. 

.19 
ao 

21 

15  39  4136 
15  43  52.24 
15  48     3.90 

IO-437 
10.470 
10.502 

19  32  48.0 
19  46  29.1 
19  59  48.4 

-34-65 
33.76 
32.85 

16 
16 
16 

13.87 
14.07 
14.27 

69.09 
69.20 
69.31 

14  25.03 
14  10.74 
13  55.68 

0.579 
0.612 
0.644 

Tues. 
Wed. 
Thur. 

22 
23 

24 

15  52  16.35 

15  56  29.57 

16  0  43.56 

10.535 
10.567 
10.598 

20  12  45.8 
20  25  20.9 
20  37  33-3 

-31-93 
3099 
30.04 

16 
16 
16 

14.46 

1465 
14.83 

69.42 
69.53 
69.63 

13  3983 
13  23.21 

13     5.83 

1 
0.676    j 

0.708  ! 
0.739 

Frid. 

Sat. 

SUN. 

25 
26 
27 

16     4  58.29 
16    9  13.75 
16  13  29.94 

10.629 
10.660 
Z0.690 

20  49  22.6 

21  0  48.6 
21  II  51.0 

-^9.07 
28.09 
27.10 

i6 
16 
i6 

15.01 

15.19 
1536 

69-73 
69.83 

69-93 

12  47.71 
12  28.86 
12     9.27 

0.770 
0.801 
0.831 

Mon. 
Tues. 
Wed. 

28 
29 
30 

'  i6  17  46.84 
16  22     4.45 
16  26  22.73 

10.719 
10.748 
10.776 

21  22  29.4 
21  32  43.6 
21  42  33.1 

-26.09 
25.07 
24.05 

16 
16 
i6 

15-53 
15.69 
15.84 

70.03 
70.12 
70.21 

II  48.98 
II  27.99 
II     6.33 

0.860 
0.889 
0.917 

Thur. 

31 

16  30  41.68 

10.803 

S.2I  5157.8 

-«3.0i 

16 

15-99 

70.30 

ID  44.00 

0.943 

Non.— T 

barni 

Mm  time  of  semidiameter  pass. 

ing  may  be  found  by  sabtractii 

IS  O^.tc 

)  from  tb 

B  sidereal 

timai 

T 

l»il| 

[D  —  proGxiKt  to  iho  lioarl;  <Uia 

iBge  ol  declin^tioo  mdicate?i  tl 

3  at  south  dodii 

lAtiooi  are 

LucTiuiittK. 

II. 


NOVEMBEH,  1898. 


183 


AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

■ 

; 

1 

1 
"S 

5 

4 

« 

1 

i 

Equation  of 

Time, 

to  be 

Added  to 

Iff  ean  Time. 

DiflLfor 
X  Hoar. 

SIdereat 

Time,  . 

or 

Right  Aaceosion 

of     ' 

MeanSniL 

'• 

Apparent 
Right  Aacension. 

DiflE.lor 
I  Hoar. 

Appaiant 
DecUnation. 

DiflLfor 
iHoor. 

Tues. 
Wed. 
Thur. 

I 

2 

3 

h     m       s 
14   26   51.76 
14   30   47.45 
14  34.  43-0 

s 
9.804 

9.838 
9.872 

S.  14  33  24.4 

14  51  27.4 

15  10  16.0 

-47.92 

47.33 
46.72 

m         % 
16    18.99 
16    19.85 
16    19.90 

8 
0.053 

abi9 
0.015 

h      m        8 

14  43  I0.7S 
14  47    7.30 
14  51     3.86 

Frid. 

Sat 

SUN. 

4 
5 
6 

14   38   41.31 
14  42    39.50 
14  46   38.53 

9.907 
9.942 
9.978 

15  28  49.8 

15  47     8.3 

16  5  11.2 

-46.09 
45.45 
44-79 

16    19.10 
16    17.47 
16    14.99 

0.050 
0.085 
oii2i 

14  55    0.41 

14  58  56.97 

15  2  53.52 

Mon. 
Tues. 
Wed. 

7 
8 

9 

14   50   38.43 

14  54  39-19 
14  58  40.80 

10.OZ4 
10.049 
10.085 

16  22  58.1 
16  40  28.4 
16  57  41.9 

-44-" 
43-41 
42.70 

16    11.65 

16    7-45 
i6     2.39 

0.157 
0.193 
0.229 

15    6  50.08 
15  10  46.64 
15  X4  43.19 

Thur. 
Frid. 
Sat 

lO 

11 

12 

1$  2.43.28 

15    6  46.63 
15  10  50.84 

10. 121 
10.157 
10.193 

17  14  38.0 
17  31  16.4 
17  47  36.7 

-41.97 
41.22 
40.46 

15  56.47 
15  49.67 
15  42.02 

0.265 
0.301 
0.337 

15  18  39.75 
15  22  36.30 
15  26  32.86 

SUN. 
Mon. 
Tues. 

13 

14 
15 

15  14  55-90 
15  19    I.8I 

15  23    8.57 

10.229 

10.264 

.   10.299 

18    3  38.4 
18  19  21. 1 
18  34  44.5 

-39.68 
38.88 
38.06 

15  33-52 
15  24.16 
15  13.96 

0.372 
0.407 
0.442 

15  30  29.42 

15  34  2597 
15  38  22.53 

Wed. 
Thur. 
Frid. 

i6 

17 
i8 

15  27  16.16 
15  31  24.58 

15  35  33.82 

10.334 
10.368 
10.40a 

18  49  48.1 

19  4  31.5 
19  18  54.4 

-37.23 
36.38 
35.52 

15     2.92 
14  51.06 
14  38.38 

0.477 
0.511 
0.545 

15  42  19.08 
15  46  15.64 
15  50  12.20 

Sat 

SUN. 

Mon. 

19 

20 
21 

15  39  43.86 

15  43  54.71 
15  48     6.34 

10.435 
10.468 
10.501 

19  32  56.3 
19  46  37.0 
19  59  56.0 

-34.64 
33-74 
32.83 

14  24.89 
14  10.60 
13  55.53 

0.579 

0.'6l2 

0.644 

15  54    8.75 

15  58    5-3^ 

16  2     1.87 

Tues. 
Wed. 
Thur. 

22 
23 
24 

15  52  18.75 

15  56  3193 

16  0  45.87 

10.533 
.    10.565 

;  10.596 

20  12  53.1 
20  25  27.8 
20  37  39.8 

-31.91 
30.97 
30.02 

13  39.67 
13  23.05 
13     5-67 

0.676 
0.708 

0.739 

16    5  58.42 
16    9  54.98 
16  13  51.54 

Frid. 

Sat 

SUN. 

25 
26 
27 

16     5.    0.5s 
16    9. 15.96 
16  13  32.11 

10.627 
10.657 
10.687 

20  49  28.8 

21  0  54.5 
21   II  56.5 

-29.06 
28.08 
27.09 

12  47.55 
12  28.69 
12     9.10 

0.770 
0.801 
0.831 

16  17  48.10 
16  21  44.65 
16  25.  41.21 

Mon. 
Tues. 
Wed. 

28 
29 
30 

16  17  48.96 
16  22    6.50 
16  26  24.72 

10.716 
10.745 
10.773 

21  22  34.5 
21  32  48.3 
21  42  37.5 

-26.08 
25.06 
24.03 

II  48.81 
II  27.82 
II     6.16 

0.860 
0.889 
0.917 

16  29  37.77 
16  33  34.32 
16  37  30.88 

Thur. 

31 

16  icy  43.61 

'  10.801 

S.  21  52     1.9 

-22.99 

10  43.83 

0.943 

i6  41:  27.44 

Monr-T1 

to  semidianafftter  fdr  tneac 
to  sign  —  prefixed  to  the 
increasinR. 

moon  may 
hourly  chai 

be  asstikned  the  sarac 
ige  or  decliaatioQ  in( 

}  as  that  for 
iicates  that 

apparent  nooti 
south  declinati 

ons  ^e 

Diff.  for  I  Hour, 
+  9-8565. 
(Table  III.) 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 

1 
1 

1 

Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 

DiCfor 
I  Hour. 

MauiTimo 

of 

Sidereal  Neoa 

TRUE  LONGITUDB. 

Oiff.  for 

I  Hour. 

LATITUDB. 

X 

v 

I 
2 

3 

305 
306 
307 

• 

219 
220 

221 

r               * 

6  56.0 

7  1.6 
7    9-3 

i           m 

5  58.4 

6  3.9 
6  1 1.4 

150.19 
150.27 
150.35 

9 

+  0.33 

0.21 

+  0*09 

9.9964666 

9-9963577 
9-9962502 

-45.7 
45-1 
44-5 

h     m        a 

9  15  18.03 

9   II    22.12 

9    7  26.21 

4 
5 
6 

308 
309 
310 

222 
223 
224 

7  18.9 
7  30.7 
7  44-5 

6  20.9 
6  32.5 
6  46.2 

150.44 
150.53 
150.62 

—  0.04 
0.17 
0.28 

9.9961440 
9.9960392 
99959356 

^43-9 
43.4 
42.9 

9     3  30.30 
8  59  34-39 
8  55  38-48 

7 
8 

9 

3" 
312 

313 

225 
226 
227 

8    0.6 
8  18.4 
8  38.3 

7     2.2 

7  19.8 
7  39-6 

150.71 

150.79 
150.87  , 

-0.37 
0.44 
0.48 

9-9958334 
9.9957321 
9.9956318 

-42.4 
42.0 
41.6 

8  51  42-57 
8  47  46.66 

8  43  50.75 

lO 

II 

12 

314 
315 
316 

228 
229 
230 

9    0.1 

9  23.9 
9  49-4 

8     1.2 
8  24.9 
8  50.2 

150.95 
151.03 
151. 10 

—  0.50 
0.47 
0.42 

99955325 

9-9954339 
9-9953361 

-4X-2 

40.9 
40.6 

8  39  5484 
8  35  58.93 
8  32     3.02 

13 
IS 

317 
318 
319 

231 
232 
233 

10  16.7 

10  45.6 

11  16.1 

9  174 

9  461 

10  16.5 

15117 
151.24 

151.30 

--0-35 

0.25 

-0.14 

99952393 
9-9951432 
99950477 

-403 
40.0 

39.6 

8  28     7.1 1 
8  24  11.20 
8  20  15.29 

i6 

17 
i8 

320 
321 
323 

234 
236 

11  48.0 

12  21.3 
"  55-9 

10  48.2 

11  21.3 
II  55.8 

151.36 
151.42 
151.47 

0.00 

+  0.13 

0.27 

9-9949533 
9.9948600 
9.9947677 

-39-« 
38.7 
38.2 

8  16  19.38 
8  12  23.47 
8    8  27.56 

19 

20 

ai 

323 

324 
325 

237  13    31,8 

238  14      8,9 

239  14  47.1 

12  31.5 

13  8.5 
13  46.5 

151.52 

151-57 
Z51.62 

+  0.40 
0.51 
0.60 

9.9946765 
9.9945868 
9.9944988 

-37.7 
37-x 
36.4 

8    4  31-65 
8    0  35.74 
7  56  39.83 

22 
23 

34 

326 

327 
328 

240  15    26.4 

241  16     6.8 

242  16  48.4 

14  25.6 

15  5-9 

IS  47.3 

151.67 
151.72 
151.76 

+  0.66 
0.70 
0.70 

9.9944123 
9-9943276 
9.9942448 

-35.7 
34.9 
34-0 

7  52  43-92 
7  48  48.01 
7  44  52.10 

25 

26 

27 

329 
330 
331 

243 
244 

245 

17  31.1 

18  14.9 
18  59.8 

16  29.9 

17  13-5 
17  58.2 

Z51.80 
151.85 
151.90 

+  0.68 
0.62 
0.55 

9.9941644 
9.9940861 
9.9940100 

-33.x 
32.2 

31.2 

7  40  56.18 
7  37    0.27 
7  33    4-36 

38 
29 

30 

332 
333 
334 

246 
247 
248 

19  45-9 

20  33.2 

21  21.7 

18  44.1 

19  31.3 

20  19.6 

151-95 
152.00 
X52.05 

+  0.44 

0.33 
0.20 

9-9939364 
9.9938652 
9.9937965 

-30.2 
29.2 

28.2 

7  29    8.45 
7  25  12.54 
7  21  16.63 

31 

335 

249 

22  11.5 

21     9.2 

152.10 

+  0.07 

9.9937301 
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9.9iH) 

2 

3  41  45.78 

8.2158 

23     7  25.8 

4.9^ 

3 

59  49-68 

a.1137 

17  14  26.0 

9.880 

3 

3  43  58.77 

8.817a 

23    12    16.4 

4.784 

4 

2 

I  56.58 

2. I 108 

17  24  16. I 

9.791 

4 

3  46  11.84 

8.8X85 

23    16   59.9 

4.tf5 

5 

2 

4     3.62 

3.II86 

17  34     0.9 

9.701 

5 

3  48  24.99 

8.3198 

23    21    36.2 

4.544 

6 

2 

6  10.81 

B.Z3II 

17  43  40.2 

9.609 

6 

3  50  38.21 

8.82ZO 

23   26      5.2 

4*493 

7 

2 

8  18.15 

8.1236 

17  53  14.0 

9.517 

7 

3  52  51.51 

8.8838 

23   30   27.0 

4.30a 

8 

2 

10  25.64 

8.126Z 

18     2  42.2 

9.414 

8 

3  55     4.87 

8.8233 

23  34  41.5 

4.«a«; 

9 

2 

12  33.28 

2.1285 

18    12      4.9 

9.331 

9 

3  57  18.30 

a. 2843 

23  38  48.8 

4.061 

lO 

2 

14  41.06 

2.1309 

18   21    21.9 

9.236 

10 

3  59  31.79 

8.8853 

23  42  48.8 

3.9JB 

11 

2 

16  48.99 

8.1335 

18   30   33.2 

9.14X 

II 

4     I  45.34 

3.2968 

23  46  41.4 

S.«f7 

12 

2 

18  57.08 

2.1360 

18   39   38.8 

9.045 

12 

4     3  58.94 

8.8871 

23  50  26.8 

3.695 

13 

a 

21     5-31 

«.I384 

18   48   38.6 

8.948 

13 

4    6  12.59 

8.8279 

23  54     4.8 

S.S7a 

14 

2 

23  13.69 

a.  1409 

18  57  32.5 

8.850 

H 

4     8  26.29 

8.3287 

23  57  35.4 

3.449 

15 

2 

25  22.22 

8.1434 

19     6  20.6 

8.75a 

15 

4  10  40.04 

2.2995 

24    0  58.7 

3.3*7 

i6 

2 

27  30.90 

2.1458 

19  15     2.7 

8.653 

16 

4  12  53.83 

8.230Z 

24    4  14.6 

S-a<9 

I? 

2 

29  39.72 

2.1482 

19  23  38.9 

8.553 

17 

4  15     7.65 

9.9306 

24     7  23.1 

3.080 

i8 

2 

31  48.69 

2.1507 

19  32     9.1 

8.453 

18 

4  17  21.50 

9.  93 II 

24  10  24.2 

8.996 

19 

2 

33  57.81 

2.153a 

19  40  33.2 

8.35a 

19 

4  19  35.38 

8.ast6 

24  13  17.8 

9.9ja 

20 

2 

36     7.07 

2.1556 

19  48  51.3 

8.250 

20 

4  21  49.29 

8.3390 

24  16     4.1 

2.709 

21 

2 

38  16.48 

2.1580 

19  57    3.2 

8.147 

21 

4  24     3.22 

9.9383 

24  18  42.9 

9.584 

22 

2 

40  26.03 

2.1603 

20     5     8.9 

8.043 

22 

4  26  17.16 

8.9395 

24  21   14.2 

9.4C0 

23 

2 

42  35.72 
SA 

8.1627 

TURD/ 

N.20  13     8.4 
LY  26. 

7.»4» 

23 

4    28   31.  Z2 

M 

9.93a7 
ON  DAI 

N.24  23  38.x 

r  28. 

a.336 

O 

2 

44  45.55 

8.1651 

N.20  21     1.7 

7.«35 

0 

4  30  45.08 

9. 9338 

N.24  25  54.5 

9.  an 

I 

2 

46  55.53 

8.1674 

20  28  48.6 

7.7a9 

X 

4  32  59.05 

9.9398 

24  28  3.5 

8.C87 

2 

2 

49     5.64 

2.1697 

20  36  29.2 

7.6a4 

2 

4  35  13.02 

9.93aB 

24  30   5.0 

i.9fa; 

3 

2 

51   15.89 

2.1720 

20  44    3.5 

7.517 

3 

4  37  26.99 

9.9387 

24  31  59.0 

X.V 

4 

2 

53  26.28 

a. 1743 

20  51  31.3 

7.489 

4 

4  39  40.95 

9.9396 

24  33  45.6 

1.714 

5 

2 

55  36.81 

a. 1766 

20  58  52.6 

7.301 

5 

4  41  54.90 

9.9394 

24  35  24.7 

1.3I9 

6 

2 

57  47.47 

2.1787 

21     6     7.4 

7.193 

6 

4  44     8.84 

8.9391 

24  36  56.3 

i.4iJ 

7 

2 

59  58.26 

2.1809 

21   13   15.7 

7.084 

7 

4  46  22.75 

8.3317 

24  38  20.5 

1. 341 

8 

3 

2     9.18 

S.1831 

21  20  17.5 

6.974 

8 

4  48  36.64 

8.83Z3 

24  39  37.2 

,.2.6 

9 

3 

4  20.23 

8.1838 

21  27  12.6 

6.863 

9 

4  50  50.51 

8.3308 

24  40  46.4 

I.09* 

lO 

3 

6  31.41 

2.1873 

21   34     I.O 

6.75a 

10 

4  53     4.34 

a.  330a 

24  41  48.2 

0^967 

II 

3 

8  42.71 

8.1894 

21  40  42.8 

6.641 

II 

4  55  18.14 

3.8896 

24  42  42.5 

C.8,, 

12 

3 

10  54.14 

a.  1915 

21  47  17.9 

6.5«8 

12 

4  57  31.89 

3.9988 

24  43  29.3 

0.71I 

13 

3 

13     5.69 

8.1935 

21  53  46.2 

6.416 

13 

4  59  45.60 

9.8989 

24  44  8.7 

0.9M 

14 

3 

15  17.36 

a. 1954 

22     0     7.8 

6.301 

14 

5     I  59.27 

9.9973 

24  44  40.6 

Ow47« 

15 

3 

17  29.14 

2.1973 

22     6  22.5 

6.187 

15 

5     4  12.88 

9.9864 

24  45     5.x 

O.S47 

16 

3 

19  41.04 

2.1993 

22    12   30.3 

6.073 

16 

5     6  26.44 

9.995% 

24  45  22.2 

OwBSl 

17 

3 

21   53.06 

2.9012 

22    18   31.3 

5-959 

17 

5     8  39.93 

9.994s 

24  45  31.9 

+  0.09* 

18 

3 

24     5.18 

2.2029 

22   24    25.4 

5.843 

18 

5  10  53.36 

9.9938 

24  45  34.1 

-0.014 

19 

3 

26  17.41 

2.2047 

22  30    12.5 

5.797 

19 

5  13    6.72 

8.2981 

24  45  29.0 

0.147 

20 

3 

28  29.74 

2.2063 

22  35  52.7 

5.612 

20 

5  15  20.01 

8.9909 

24  45  16.5 

0.170 

21 

3 

30  42.17 

2.208X 

22   41    25.9 

5.494 

21 

5  «7  33.23 

9.9196 

24  44  56.6 

0.398 

22 

3 

32  54.71 

2.2097 

22   46    52.0 

5.377 

22 

5  19  46.36 

8.3x89 

24  44  29.3 

"-t 

«3 

3 

35     7.34 

2.2113 

22    52    11. X 

5.a59 

23 

5  21  59.41 

9.9X68 

24  43  54.7 

cftB 

24 

3 

37  20.06 

a.  2128 

N.22   57   23.1 

5. 141 

24 

5  24  12.37 

9.9ISS 

N.24  43  X2.8 

0.759 

XII. 
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GREENWICH 

MEAJj  TIME,                                                   1 

THE  MOON*S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right 

Diff.  for 

Diff.  for 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

1 

Ascension. 

1  Minute. 

X  Minute 

AscensioiL 

X  Minute. 

Ayvviuuiuvii. 

X  Minata. 

1 

TUESDAY  29. 

THURSDAY,  DECEMBER  i. 

h     m        s 

s 

0                                M 

m 

h    m       s        1      8                   •       '        " 

O 

!      I 

5  24  12.37 
5  26  25.24 

«.2i53 
«.ai37 

N.24  43  12.8 
24  42  23.6 

0.759 
0.882 

0 

,  7     7  47.04  '    a.0846  N.21  53  53.2        6.094 

i   ^ 

5  28  38  01 

8.2iao 

24  41  27.0 

1.003 

3 

5  30  50.68 

2.2IQ3 

24  40  23.2 

Z.124 

4 

5  33     3.25 

3.ao87 

24  39  12. 1 

1.245 

5 

5  35  15.72 

2.2068 

24  37  53.8 

Z.366 

'    6 

5  37  28.07 

2.2049 

24  36  38.2 

X.486 

fc 

1    7 

5  39  40.31 

2.2030 

24  34  55.5 

X.605 

8 

5  41  52.43 

2.2010 

24  33  15.6 

i.7a5 

9 

5  44     4.43 

2.1989 

24  31  28.5 

Z.844 

lO 

5  46  16.30 

2.1968 

24  29  34.3 

1.963 

11 

5  48  28.05 

2.1947 

24  27  33.0 

a.oBi 

12 

5  50  39- 67 

2.1925 

24  25  24.6 

8.199 

., 

13 

5  52  51.15 

2.1902 

24  23     9.1 

8.317 

14 

5  55     2.50 

2.X879 

24  20  46.6 

a.  433 

15 

5  57  13.70 

2.1855 

24  18   17. 1 

2.550 

i6 

5  59  24.76 

2.X831 

24  15  40.6 

9.667 

17 

6     I  35.67 

2.X806 

24  12  57.1 

2.782 

1  i8 

6     3  46.43 

2. 1781 

24  10     6.7 

a.  897 

PHASES  OF  THE  MOON. 

20 

6     5  5704 
6     8     7.49 
6  10  17.79 

a.  1755 
2.1729 
2.1702 

24     7     9.4 
24     4     5.3 
24    0  54.3 

3. 0x2 
3.126 
3.a4X 

21 

d      h       m 
Last  Quarter    .     .     .     Nov,     6    2  27.7 

22 
33 

6  12  27.92 
6  14  37.88 

a. 1674 
2.1647 

23  57  36.4 
N.23  54  1 1. 8 

3.354 
3.466 

c 

New  Moon    .     ,     ,     ,     ,     ,     i^  12  20.  ^ 

WE] 

DNESDAY  30. 

First  Quarter 20    5    4.9 

O 

6  16  47.68 

«  ,«,«     VT  «*     -^     -^    .. 

3.578 

0 

Full  MooQ 

•       «...       27    I^    an-ci     1 

8. 16X9 

*^.»^   D"  4U.3 

■            •            t            .            t            t            «/        A 

"   .»^- 

I 
2 

6  18  57.31 
6  21     6.77 

a. 1591 
2.1562 

23  47     2.4 
23  43  17.7 

3.690 
3.801 

3 

6  23   16.05 

2.153a 

23  39  26.3 

3.91a 

d       h 

4 

6  25  25.15 

2.X502 

23  35  28.2 

4.028 

c 

Apogee Nov.      4     1.2 

5 

6 

7 
8 

6  27  34.08 
6  29  42.82 
6  31  51.38 
6  33  59.75 

a.x47a 
•.144a 

23  31  23.6 
23  27  12.5 
23  22  54.8 
23  18  30,6 

4.131 
4.a40 

c 

Perieee    •••••...      1 

£      TO.T        1 

^'**0               •«••••••            *J         3^  / 

S.I4IX 
2.1380 

4*349 
4.457 

9 

6  36     7.94 

2.1348 

23   14     0.0 

4.563 

lO 

6  38  15.93 

2.1316 

23     9  23.0 

4.670 

11 

6  40  23.73 

2. 1284 

23     4  39.6 

4.776 

12 

6  42  31.34 

2. 1252 

22  59  49.9 

4.881 

13 

6  44  38.76 

2.1219 

22  54  53.9 

4.985 

14 

6  46  45.97 

a.  1 186 

22  49  51.7 

5.089 

15 

6  48  52.99 

a.  1 153 

22  44  43.2 

5.193 

i6 

6  50  59.81 

S.X120 

22  39  28.5 

S.a96 

17 

6  53     6.43 

2.X087 

22  34     7.7 

5.398 

i8 

6  55  12.85 

a.  1052 

22  28  40.8 

5.499 

19 

6  57  19.06 

8.1018 

22  23     7.8 

S.600 

20 

6  59  25.07 

a.0984 

22  17  28.8 

5.700 

21 

7     I  30.87 

2.0950 

22  II  43.8 

5.800 

22 

7     3  36.47 

2.0916 

22     5  52.8 

5.899 

23 

7     5  41.86 

2.0881 

21  59  55.9 

5.997 

24 

7     7  47.04 

2.0846   N.2I  53  53.2 

6.094 

»3 


194 


J^OVEMBER,  1898. 


XIIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.u 

Name  and  Direction 

Noon. 

ot 

IIIi». 

of 

VIb. 

of 

IX^ 

of 

of  Object 

Diff. 

Dift 

Diff. 

ms. 

o            »           • 

9          f          » 

V         ,        m 

9         »         m 

I 

a  Pegasi 

W. 

8i  13     7 

3089 

82  41  30 

30«7 

84     9  43 

3105 

85  37  47 

31x3 

a  Arietis 

W. 

37  51  26 

9993 

39  21  47 

*30oo 

40  52    0 

3005 

42  22     6 

30x2 . 

Pollux 

E. 

38  21  56 

3051 

36    52   46 

35  23  57 

3085 

33  55  29 

3x04 

Mars 

E. 

46  59  56 

3094 

45  31  39 

3104 

44     3  34 

31x3 

42  35  40 

3x23 

Regulus 

E. 

74  50  21 

8958 

73  19  15 

3966 

71  48  20 

2975 

70  17  36 

2984 

'2 

a  Pegasi 

W. 

92  55  44 

3x51 

94  22  52 

3x58 

95  49  52 

31^ 

97  16  43 

3x73 

a  Arietis 

W. 

49  50  45 

3041 

51  20     7 

•3046 

52  49  23 

3052 

54  18  32 

3056 

Aldebaran 

W. 

18  31     9 

3457 

19  52  21 

340X 

21   14  36 

3359 

22  37  39 

3326 

1 

Mars 

E. 

35  18  58 

3168 

33  52  10 

3x76 

32  25  32 

3185 

30  59     5 

3x93 

Regulus 

E. 

62  46  35 

3034 

61  16  52 

3Q3X 

59  47  18 

3038 

58  17  52 

3045 

3 

a  Arietis 

W. 

61  42  52 

3078 

63  II  29 

3081 

64   40      2 

3084 

66     8  31 

30^ 

Aldebaran 

W. 

29  40  28 

S33Z 

31     6     0 

3220 

32  31  45 

32X2 

33  57  40 

3204 

Regulus 

E. 

50  52  41 

3073 

49  23  59 

3079 

47  55  24 

3083 

46  26  54 

3088 

Spica 

E. 

104  52  51 

3059 

103  23  51 

3064 

loi   54  57 

3067 

100  26     7 

307O 

Jupiter 

E. 

107  30  42 

3158 

106     3  43 

3x63 

104  36  49 

3166 

103     9  59 

3x68 

Sun 

E. 

123  33  58 

3455 

122  12  44 

3460 

120  51  35 

3463 

119  30  30 

34a 

4 

a  Arietis 

W. 

73  30  17 

3094 

74  58  34 

3095 

76  26  50 

3094 

77  55     7 

3094 

Aldebaran 

W. 

41     9  21 

3x74 

42  36     I 

3169 

44     2  47 

3X64 

45  29  39 

3x60, 

Regulus 

E. 

39     5  38 

3105 

37  37  35 

3108 

36     9  35 

31 10 

34  41  38 

31x4 

Spica 

E. 

93     2  45 

3079 

91  34  10 

3080 

90     5  36 

3080 

88  37     2 

3080^ 

Jupiter 

E. 

95  56  31 

SX78 

94  29  55 

3x78 

93     3  19 

3x78 

91  36  43 

3x78 

Sun 

E. 

112  45  43 

3474 

III  24  50 

3475 

no     3  58 

3474 

108  43     5 

3474 

5 

a  Arietis 

W. 

85  16  51 

3084 

86  45  20 

S08x 

88  13  53 

3077 

89  42  31 

3073 

Aldebaran 

W. 

52  45  26 

3133 

54  12  55 

3x29 

55  40  30 

3x23 

57     8  12 

3x16 

Spica    • 

E. 

81  13  55 

3071 

79  45  10 

S069 

78  16  22 

3065 

76  47  29 

3060 

Jupiter 

E. 

84  23  26 

3x68 

82  56  39 

3x66 

81  29  49 

3x62 

80     2  54 

3x58 

Sun 

E. 

lOI    58    21 

3463 

100  37  i6 

3460 

99  16     7 

3455 

97  54  53 

3451, 

6 

a  Arietis 

W. 

97     7     5 

3045 

98  36  22 

3039 

xoo     5  47 

Sosx 

loi  35  21 

3023 

Aldebaran 

W. 

64  28  46 

3080 

65  57  20 

307X 

67  26     5 

3063 

68  55     0 

3054 

Pollux    ' 

w; 

23     9  27 

3376 

24  34     6 

3242 

25  59  25 

32x3 

27  25  19 

3x85 

Spica 

E. 

69  21  37 

3033 

67  52     5 

3026 

66  22  24 

30x8 

64  52  34 

3010 

Jupiter 

E. 

72  46  56 

3131 

71  19  24 

3124 

69  51  43 

3117 

68  23  54 

3x09 

Sun 

E. 

91     7  13 

3419 

89  45  18 

34xa 

88  23  15 

3403 

87     I     2 

3395 

7 

Aldebaran 

W. 

76  22  32 

3003 

77  52  41 

2992 

79  23     4 

2980 

80  53  42 

2968 

Pollux 

W. 

34  42  14 

3075 

36  10  54 

3056 

37  39  58 

3037 

39     9  25 

3019 

Mars 

W. 

22  53  42 

3127 

24  21  19 

3II1 

25  49  15 

3095 

27  17  31 

307s, 

Spica 

E. 

57  20  46 

2965 

55  49  49 

2954 

54  18  39 

0943 

52  47  15 

293a 

Jupiter 

E. 

61     2  17 

3065 

59  33  24 

3055 

58     4  19 

3045 

56  35     2 

3Q34 

Sun 

E. 

80     7  18 

3344 

78  43  57 

3332 

77  20  22 

3320 

75  56  34 

^i 

8 

Aldebaran 

W. 

88  30  46 

8903 

90     3     I 

2890 

91  35  33 

a875 

93     8  24 

1B6X 

Pollux 

W. 

46  42  10 

2932 

48  13  48 

2914 

49  45  49 

2897 

51  18  12 

9880 

Mars 

W. 

34  43  48 

2998 

36  14     3 

2982 

37  44  38 

296s 

39  15  34 

2950 

Spica 

E. 

45     6  33 

2871 

43  33  37 

2858 

42     0  24 

2845 

40  26  54 

2«3i 

Jupiter 

E. 

49     5     8 

2977 

47  34  26 

2965 

46     3  29 

•953 

44  3a  17 

•9(o| 

Sun 

E. 

68  53  42 

3238 

67  28   18 

3224 

66     2  37 

34U9 

64  36  38 

3X93 

XIV. 
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LUNAR  DISTANCES. 

Name  and  Directicm 

Midnight 

P.L. 
of 

xv»». 

P.L. 
of 

XVIIIi*. 

P.L. 
of 

XXIh. 

P.L. 
of 

5* 

of  Object 

Diff. 

Diff. 

DiiE. 

DiflL 

•        t        m 

•         f        m 

0          V          » 

•        t        m 

Z 

o  Pegasi 

W. 

87     5  41 

3190 

88  33  26 

3199 

90        I         I 

3136 

91    28    27 

9x49 

a  Arietis 

W. 

43  53    4 

5018 

45  21  55 

3093 

46  51  39 

3039 

48  2Z    16 

9035 

Pollux 

E. 

32  27  24 

3133 

30  59  42 

S144 

29  32  26 

3x68 

28       5    38 

9193 

Mars 

E. 

41     7  58 

3131 

39  40  26 

3141 

38  13     6 

3x50 

36  45  57 

9x98 

Regulus 

E. 

68  47     3 

fl99S 

67  16  41 

3001 

65  46  29 

3009 

64  z6  27 

90x7 

2 

o  Pegasi 

W. 

98  43  25 

3179 

100     9  59 

3x86 

loi  36  25 

9x93 

103     2  43 

9x99 

a  Arietis 

w. 

55  47  35 

306i 

57  16  32 

3065 

58  45  24 

3070 

60  14  zo 

9073 

Aldebaran 

w. 

24     I  20 

3300 

25  25  32 

3976 

26  50  II 

9359 

28  15  zz 

9944 

Mars 

E. 

29  32  48 

3aQ3 

28     6  42 

39X1 

26  40  46 

S990 

25  15   I 

9899 

Regulus 

E. 

56  48  35 

305a 

55  19  26 

3057 

53  50  24 

90<^3 

52  az  29 

90^ 

3 

a  Arietis 

W. 

67  36  57 

3089 

69     5  20 

309X 

70  33  41 

909a 

72    2    0 

9094 

Aldebaran 

W. 

35  23  45 

3197 

36  49  58 

3x90 

38  16  19 

9x84 

39  42  47 

9x79 

Regulus 

E. 

44  58  30 

309a 

43  30  II 

3096 

42     I  56 

9009 

40  33  46 

9x01 

Spica 

E. 

98  57  21 

3073 

97  28  38 

3075 

95  59  58 

9078 

94  31  21 

9078 

Jupiter 

E. 

loi  43  12 

3171 

100  16  28 

3173 

98  49  47 

9x75 

97  23     8 

9x77 

Sun 

E. 

118     9  28 

3469 

X16  48  29 

3471 

115  27  32 

9473 

"4     6  37 

9473 

4 

a  Arietis 

W. 

79  23  24 

3099 

80  51  43 

3091 

82  20     3 

9089 

83  48  26 

*9087 

Aldebaran 

W. 

46  56  36 

3X55 

48  23  39 

3149 

49  50  49 

9x45 

51  z8     4 

9x39 

Regulus 

E. 

33  13  45 

3x16 

31  45  55 

3xx8 

30  18     7 

9x90 

28  50  22 

3x99 

Spica 

E. 

87     8  28 

9079 

85  39  53 

3078 

84  zi   16 

9076 

82  42  37 

9079 

JUPJTBR 

£. 

90  10     7 

3177 

88  43  30 

3175 

87  i6  51 

9x73 

85  50  zo 

3x71 

Sun 

E. 

107  22   12 

547a 

106     I  17 

3471 

104  40  21 

9469 

Z03  Z9  22 

9467 

5 

a  Arietis 

W. 

91    "    13 

9069 

92  40     I 

3064 

94     8  55 

9058 

95  37  56 

9053 

Aldebaran 

W. 

58   36      2 

3X10 

60     4     0 

3103 

61  32     6 

9096 

63     0  2Z 

9087 

Spica 

E. 

75  18  31 

3056 

73  49  28 

3051 

72  20  18 

9045 

70  51     z 

9039 

Jupiter 

E. 

78  35  54 

3153 

77     8  49 

3148 

75  41  38 

9x49 

74  14  2Z 

9x37 

Sun 

E. 

96  33  34 

3446 

95  12     9 

3440 

93  50  38 

9493 

92  28  59 

94«7 

6 

o  Arietis 

W. 

103     5     5 

3015 

104  34  59 

S006 

106     5     4 

9997 

107  35  20 

3987 

Aldebaran 

W. 

70  24     6 

9044 

71  53  24 

3034 

73  22  54 

9085 

'74  52  36 

30x4 

Pollux 

W. 

28  51  46 

3x6x 

30  18  42 

3137 

31  46    7 

9XX5 

33  13  58 

9095 

Spica 

E. 

63  22  34 

300a 

61  52  24 

3993 

60  22     3 

3984 

58  51  30 

3975 

Jupiter 

E. 

66  55  55 

3x01 

65  27  47 

3093 

63  59  28 

9083 

62  30  58 

3074 

Sun 

E. 

85  38  40 

3386 

84  16     7 

9375 

82  53  22 

9965 

8z  30  26 

3355 

7 

Aldebaran 

W. 

82  24  35 

1955 

83  55  44 

3943 

85  27     8 

■930 

86  58  49 

9917 

PoUux 

w. 

40  39  14 

3001 

42     9  25 

3984 

43  39  58 

9966 

45  10  53 

3949 

Mars 

w. 

28  46     7 

30Q1 

30  15     3 

9047 

31  44  18 

9090 

33  13  53 

3014 

Spica 

E. 

51  15  37 

aoao 

49  43  44 

3909 

48  iz  36 

•896 

46  39  12 

3884 

Jupiter 

E. 

55     5  31 

3039 

53  35  46 

3013 

52     5  48 

9000 

50  35  35 

3989 

Sun 

E. 

74  32  31 

3*94 

73     8  13 

3981 

71  43  39 

33fi7 

70  z8  49 

3353 

8 

Aldebaran 

W. 

94  41  33 

2846 

96  15     I 

983X 

97  48  48 

tfx6 

99  22  55 

9801 

Pollux 

W. 

52  50  57 

a863 

54  24     4 

•845 

55  57  33 

9838 

57  31  25 

98x0 

Mars 

W. 

40  46  50 

8933 

42  18  27 

9916 

43  50  26 

3899 

45  22  46 

988x 

Spica 

E. 

38  53     6 

a8i7 

37  19     0 

98Q3 

35  44  36 

1798 

34     9  54 

«775 

Jupiter 

E. 

43     0  49 

3999 

41  29     7 

99x6 

39  57     9 

9909 

38  24  56 

3893 

Sun 

£. 

63  10  20 

3178 

61  43  44 

3x6x 

60  16  48 

9x45 

58  49  33 

3X18 

.96 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Ij 

P.L. 

P.L. 

P.L. 

' 

P.  L 

Nanw  and  Direction    j 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

of  Object 

Diff. 

Diff. 

Diff. 

DilE. 

O             *            IT 

•        t        m 

■   0  ■    >      If 

•         »         m 

9 

Aldebaran 

W. 

loo  57  21 

2786 

102  32     7 

2770 

104     7   14 

•754 

ZO5    42    42 

2739 

Pollux 

W. 

59     5  40 

a793 

60    40    18 

2775 

62   15   19 

2757 

63  50  43 

2739 

Mars 

W. 

46  55  29 

9864 

48    28    34 

2847 

50     2      I 

2829 

51  35  51 

2812 

Sw 

E. 

57  21  57 

3XIX 

55  54     I 

3094 

54  25  44 

»q78 

52  57     7 

3060 

lO 

Pollux 

'  W. 

71  53  39 

2651 

73  31  25 

2632 

75     9  36 

26x5 

76  48  11 

2597 

Mars 

w. 

59  30  48 

aTM 

61     6  59 

2704 

62  43  34 

2686 

64  20  33 

2068 

Regulas 

w. 

34  51  49 

«643 

36  29  46 

a624 

38     8     9 

2604 

39  46  58 

2583 

Sun 

E. 

45  28  39 

2973 

43  57  52 

2956 

42  26  44 

2939 

40  55  14 

•9*1 

xz 

PoUuz 

W. 

85     7     4 

asia 

86  48     I 

2494 

88  29  22 

2478 

90  II     6 

2462 

Mars 

w. 

72  31  30 

2579 

74  10  54 

2562 

75  50  41 

2545 

77  30  52 

2527 

Regulus 

w. 

48     7  33 

2493 

49  48  56 

247« 

51  30  43 

2458 

53  12  55 

244X 

Sun 

E. 

33  12  24 

•840 

31  38  48 

2825 

30    4  53 

28x2 

28  30  41 

2798 

15 

Sun 

W. 

20  18     2 

2509 

21  59     3 

2495 

23  40  23 

2485 

25  21  58 

2477 

a  Aquilae 

E. 

54  54     3 

2967 

53  23     9 

3007 

51  53     5 

3051 

50  23  55 

3XOX 

Fomalhaut 

E. 

78  59  59 

2581 

77  20  38 

2585 

75  41  22 

2591 

74     2  14 

2599 

a  Pegasi 

E. 

98  58  43 

2268 

97  II  56 

2265 

95  25     5 

2262 

93  38  10 

2260 

x6 

Sun 

W. 

.  33  51  51 

2460 

35  34     0 

2460 

37  16     9 

2461 

38  58  17 

2462  I 

Fomalhaut 

E. 

65  50     2 

2664 

64  12  34 

2684 

62  35  33 

2706 

60  59     I 

2730 

a  Pegasi 

E. 

84  43  20 

2264 

82  56  28 

2266 

81     9  41 

2272 

79  23     0 

2277 

17 

Sun 

W. 

47  28     5 

2481 

49     9  45 

2486 

50  51   18 

2492 

52  32  42 

2498; 

Saturn 

W. 

30  II  53 

2224 

31  59  45 

2225 

33  47  35 

2229 

35  35  20 

2233 

Venus 

w. 

26  35     0 

2098 

28  26     3 

2X00 

30  17     2 

2X03 

32     7  57 

2107 

Fomalhaut 

E. 

53     5  35 

2897 

51  33  la 

2942 

50     I  46 

2991 

48   31    22 

3046. 

a  Pegasi 

E, 

70  31  46 

2313 

68  46     6 

2323 

67    0  40 

2334 

65  15  30 

2346 

z8 

Sun 

W. 

60  57  19 

2536 

62  37  42 

2545 

64  17  52 

2554 

65  57  50 

256* 

Saturn 

w. 

44  32  10 

2264 

46  19     3 

2270 

48     5  46 

2279 

49  52  17 

2287 

Venus 

w. 

41  20  50 

2133 

43  10  59 

2x39 

45    0  59 

2145 

46  50  49 

2x53 

a  Pegasi 

E. 

56  34  18 

24x8 

54  51     9 

2436 

53     8  26 

2455 

51  26  10 

2476! 

a  Arietis 

E. 

98  41     9 

3229 

96  53  25 

2238 

95     5  54 

2246 

.  93  18  35 

2is6 

19 

Sun 

W. 

74  14  21 

26X3 

75  52  58 

2624 

77  31  «o 

^5 

79     9  27 

2646 

Saturn 

W. 

58  41  41 

2332 

60  26  54 

2342 

62  II  53 

255X 

63  56  38 

2361 

Venus 

W. 

55  57  13 

2x90 

57  45  55 

2x98 

59  34  25 

8207 

61  22  42 

2215 

a  Arietis 

E. 

84  25  26 

2303 

82  39  31 

•313 

80  53  51 

«3Q 

79     8  25 

2334 

ao 

Sun 

W. 

87  16  24 

270X 

88  53     2 

2712 

90  29  26 

•723 

92     5  35 

2735 

Saturn 

W. 

72  36  45 

24x2 

74  20     2 

2423 

76     3     4 

2433 

77  45  51 

*M3 

Venus 

w. 

70  21     0 

2258 

72     8     I 

2266 

73  54  50 

2276 

75  41  25 

ia'4  ; 

a  Arietis 

E. 

70  25     8 

2387 

68  41   15 

2398 

66  57  38 

24x0 

65  14  17 

2421 

Aldebaran 

E, 

103  10     0 

04X2 

loi  26  42 

2422 

99  43  39 

•432 

98     0  50 

244a  I 

2Z 

Sun 

W. 

100     2  36 

2791 

loi  37  16 

2802 

103  II  41 

28x4 

104  45  51 

1 

28»5 

Venus 

W. 

84  31   10 

9328 

86  16  29 

2337 

88     I  35 

•345 

89  46  29 

2354 

a  Aquilae 

W. 

44  25  13 

3637 

45  43     7 

3579 

47     a    4 

3529 

48  21  56 

5484 

a  Arietis 

E. 

56  41  32 

2477 

54  59  47 

2489 

53  18  19 

2500 

51  37     6 

2511 

Aldebaran 

E. 

89  30  20 

2494 

87  48  58 

2504 

86     7  50 

25'5 

84  26  57 

•525 

XVL 
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GREENWICH  MEAN  TIME. 

i                                                                        LUNAK  DISTANCES. 

Q 

Name  mnd  Dirocdon 
of  Object 

Midnight 

P.L. 
of 
DHL 

XVh. 

P.L. 

of 

Di£E. 

XYim- 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 
Diflf. 

o         »        w 

•        0m 

e        f        tt 

0          t          m 

9 

Aldebaran 

W. 

107  18  30 

•Tas 

108  54  39 

•707 

iio  31    9 

8692 

112     8     0 

8676 

Pollux 

W, 

65  a6  31 

«7« 

67     2  42 

2704 

68  39  17 

8686 

70  16  16 

8668 

Mars 

w. 

53  10    3 

8794 

54  44  39 

2776 

56  19  38 

8758 

57  55     I 

2740 

Sun 

E. 

51  28     8 

WS 

49  58  48 

30S6 

48  29     7 

3008 

46  59     4 

2990 

lO 

PoUux 

W. 

78  27  10 

as8o 

80    6  33 

2362 

81  46  20 

2545 

83  26  30 

8528 

Mars 

W, 

65  57  56 

a6so 

67  35  43 

2692 

69  13  55 

2615 

70  52  30 

2596 

Regulas 

W. 

41  26  14 

8566 

43     5  56 

2548 

44  46     3 

8530 

46  26  35 

25XX 

Sun 

£. 

39  23  22 

agos 

37  51     9 

2888 

36  18  35 

8878 

34  45  40 

8855 

II 

PoUux 

W. 

91  53  13 

0446 

93  35  42 

2431 

95  18  33 

8415 

97     I  46 

840X 

Mars 

W. 

79  II  27 

25x1 

80  52  25 

8494 

82  33  46 

8479 

84  15  29 

2462 

Regulas 

W. 

54  55  31 

MM 

56  38  31 

2408 

58  21  54 

8398 

60     5  40 

8376 

Sun 

£. 

26  56  II 

«785 

25  21  24 

2775 

23  46  23 

8766 

22  II  II 

8762 

15 

Sun 

W. 

27     3  44 

8471 

28  45  38 

2466 

30  27  39 

846s 

32     9  44 

2462 

a  Aquilac 

E. 

48  55  46 

3157 

47  28  45 

32ax 

46     3     I 

3293 

44  38  41 

3373 

Fomalhaut 

E. 

7»  23  17 

s6o8 

70  44  33 

2619 

69     6     4 

8632 

67  27  53 

2647 

a  Pegasi 

£. 

91  51   12 

2360 

90    4  13 

2260 

88  17  14 

8260 

86  30  16 

2262 

i6 

Sun 

W. 

40  40  23 

«465 

42  22  26 

2468 

44     4  24 

8472 

45  46  17 

8475 

Fomalhaut 

E. 

59  23     I 

•757 

57  47  37 

V97 

56  12  52 

2820 

54  38  50 

2856 

a  Pegasi 

E. 

77  36  26 

0282 

75  50    0 

8289 

74    3  44 

2896 

72  17  39 

83<H 

I? 

Sun 

W. 

54  13  58 

2503 

55  55    4 

85x2 

57  36    0 

8580 

59  16  45 

8528 

Saturn 

W. 

37  22  59 

2238 

39  10  30 

2843 

40  57  53 

8250 

42  45     6 

2256 

Venus 

W. 

33  58  46 

2XXZ 

35  49  29 

81X6 

37  40     4 

2I2I 

39  30  31 

2X26 

Fomalhaut 

E. 

47     2     6 

3X0^ 

45  34     4 

3173 

44     7  23 

3248 

42  42  II 

3332 

a  Pegasi 

E. 

63  30  37 

•338 

61   46      2 

«37i 

60     I  46 

8386 

58  17,51 

84OX 

i8 

Sun 

W. 

67  37  35 

a573 

69   17      7 

2583 

70  56  26 

8593 

72  35  31 

8604 

Saturn 

W. 

51  38  35 

S396 

53  24  41 

8304 

55  10  34 

83X3 

56  56  14 

8328 

Venus 

W. 

48  40  28 

ai59 

50  29  57 

2167 

52  19  14 

2175 

54     8  19 

2x82 

a  Pegasi 

E. 

49  44  23 

2498 

48     3     7 

2522 

46  22  24 

8548 

44  42  17 

8576 

a  Arietis 

E. 

91  31  30 

2364 

89  44  38 

8874 

87  58     0 

8283 

86  II  36 

2293 

^9 

Sun 

W. 

80  47  20 

«657 

82  24  58 

8667 

84     2  22 

8679 

85  39  30 

2689 

Saturn 

W, 

65  41     9 

8371 

67  25  25 

2382 

69     9  26 

8391 

70  53   13 

2402 

Venus 

W. 

63  10  47 

2224 

64  58  39 

2232 

66  46  19 

224X 

68  33  46 

2249 

a  Arietis 

E. 

77  23  15 

2344 

75  38  20 

8355 

73  53  40 

8366 

72     9  16 

2377 

20 

Sun 

W. 

93  41  29 

2746 

95  17     8 

8757 

96  52  32 

2769 

98  27  41 

27/9 

Saturn 

W. 

79  28  24 

2455 

81   10  41 

8465 

82  52  44 

2475 

84  34  32 

2485 

Venus 

W. 

77  27  48 

2293 

79  13  58 

2302 

80  59  55 

231X 

83  45  39 

2320 

a  Arietjs 

E. 

63  31   12 

2432 

61  48  23 

8443 

60     5  50 

8455 

58  23  33 

2466 

Aldebaran 

E. 

96  18  15 

2452 

94  35  54 

2462 

92  53  48 

8473 

91   II  57 

2483 

21 

Sun 

W. 

106  19  47 

2835 

107  53  29 

2847 

109  26  56 

8858 

III     0     9 

2868 

Venus 

W, 

91  31    10 

2363 

93   15  39 

m^ 

94  59  5fi 

23?9 

96  44     I 

25»7 

aAquilae 

W. 

49  43  38 

S445 

51     4     4 

34X1 

52   z6     8 

33HC 

53  4^  47 

3352 

©Arietia 

E, 

49  5&  10 

2524 

48  15  30 

i535 

4^  35     ^ 

7548 

44  55     0 

25fo 

AidebaraD 

E, 

82  46  19 

2535 

Si     5  55 

3iA6 

79  35  46 

«57 

77  45  52 

2^157 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^4 

NuD0  mnd  Direction 

Noon. 

P.L. 

of 

Illh. 

P.L. 

of 

Vlh. 

P.L. 
of 

DP*. 

P.L. 

of 

1" 

of  Object 

Diff. 

DHL 

DifL 

Diff, 

Of* 

•                 m 

•                 m 

•        f        m 

aa 

Sun 

W. 

"«  33     9 

•B79 

"4     5  55 

8890 

115    38    27 

890X 

1x7  xo  45 

29x1 

a  Aquilae 

W. 

55  "  58 

S3« 

56  35  36 

3309 

57  59  37 

3991 

59  23  59 

3276 

a  Arietis 

E. 

43  15  10 

aSTS 

41  35  38 

2585 

39  56  23 

•598 

38  17  25 

fl6l8 

Aldebaran 

E. 

76     6  12 

8578 

74  26  47 

2588 

72  47  36 

aS99 

71     8  39 

8610 

«3 

Sun 

W, 

124  48  57 

V65 

126  19  56 

2973 

127  50  43 

2984 

129  21  16 

•OS 

a  Aquilae 

W. 

66  29  34 

S3a6 

67  55  12 

3821 

69  20  56 

38x8 

70  46  44 

38X4 

Fomalhant 

W. 

42  18  47 

3685 

43  35  50 

3632 

44  53  50 

3384 

46  12  42 

354X 

Aldebaran 

E. 

62  57  34 

9663 

61  20     4 

2675 

59  42  50 

8663 

58     5  50 

2697 

Pollux 

£. 

104  47  30 

96S0 

103     9  43 

96S8 

loi  32     7 

Mr 

99  54  43 

•6^ 

M 

a  Aquilae 

W, 

77  56  II 

32x6 

79  22     z 

32x9 

80  47  48 

3883 

8a  13  30 

3887 

Fomalhaut 

W. 

5«  57     6 

3393 

54  19  30 

3373 

55  42  17 

3356 

57    5  24 

SS4X 

Aldebaran 

E. 

50    4  41 

«755 

48  29  14 

2768 

46  54    4 

8780 

45  19  10 

2794 

PoUux 

E. 

91  50  35 

•7x9 

90  14  20 

2728 

88  38  17 

2736 

87    2  25 

i744 

Mars 

E. 

107  32  41 

«753 

105  57  14 

8763 

104  21  57 

vn 

102  46  51 

V79 

as 

a  Aquilae 

W. 

89  20  27 

3*59 

90  45  26 

3269 

92  10  14 

3277 

93  34  52 

S2«7 

Fomalhaut 

W. 

64    4  37 

S99» 

65  28  58 

3287 

66  53  25 

3282 

68  17  58 

3879 

a  Pegasi 

W. 

41  47  19 

3064 

43  16  13 

3054 

44  45  19 

30t6 

46  14  35 

31^ 

Aldebaran 

E. 

37  «9  19 

9870 

35  56  22 

2889 

34  23  49 

■908 

32  51  40 

8928 

Pollux 

E. 

79     5  56 

•788 

77  31  13 

2797 

75  56  41 

«805 

74  22  20 

2815 

Marb 

E. 

94  53  58 

a8i9 

93  19  55 

8827 

91  46     2 

8835 

90  13  19 

88*3 

36 

Fomalhaut 

W. 

75  ai  13 

3*77 

76  45  51 

3279 

78  10  27 

3882 

79  35    0 

3285 

a  Pegasi 

W. 

53  42  «5 

3085 

55  12     7 

3024 

56  41  50 

3025 

58  iz  32 

3016 

PoUux 

E. 

66  33  29 

a859 

65     0  18 

2868 

63  27  18 

2877 

61  54  30 

2887 

^MaR8 

E. 

82  26  18 

0882 

80  53  36 

2889 

79  21     3 

2898 

77  48  41 

8905 

Regulus 

E. 

103  23     9 

8804 

loi  49  12 

283a 

100  15  26 

2840 

98  41  50 

iB47 

27 

Fomalhaut 

W. 

86  36  32 

33" 

88     0  31 

33x8 

89    24   22 

3325 

90  48     5 

3332 

a  Pegasi 

W. 

65  39  25 

8039 

67     8  49 

3043 

68  38     8 

3047 

70    7  22 

3052 

PoUux 

E. 

54  13  36 

2936 

52  42    3 

2946 

51  10  42 

•957 

49  39  35 

^ 

Mars 

E. 

70     9  15 

•943 

68  37  51 

295X 

67     6  37 

2939 

65  35  33 

2966 

Regulus 

E. 

90  56  15 

8886 

89  23  38 

2893 

87  51  10 

890X 

86  18  52 

2909 

a8 

Fomalhaut 

W. 

97  44  12 

3379 

99     6  52 

339X 

100  29  19 

S402 

loi  51  33 

34x4 

0  Pegasi 

W. 

77  3a     7 

3077 

79    0  45 

308a 

80  29  16 

3087 

81  57  41 

3094 

a  Arietis 

W. 

34     5  21 

aggo 

35  35  46 

2993 

37     6     8 

2996 

38  36  26 

3000 

Pollux 

E. 

42     7  27 

3026 

40  37  46 

3039 

39     8  21 

3052 

37  39  13 

3068 

Mars 

E. 

58     2  34 

3005 

56  32  27 

301a 

55     2  29 

3020 

53  32  41 

3«7 

Regulus 

E. 

78  39  45 

2945 

77    8  23 

2953 

75  37  II 

8960 

74    6    8 

tgfi7 

39 

a  Pegasi 

W. 

89  17  53 

3124 

90  45  33 

3x30 

92  13     6 

3X37 

93  40  31 

3X43 

a  Arietis 

W. 

46     6  41 

3oax 

47  36  28 

3026 

49     6     9 

3030 

50  35  44 

904 

Mars 

E. 

46     6     2 

3065 

44  37  10 

3073 

43     8  28 

3082 

41  39  56 

3089 

Regulus 

E. 

66  33     4 

300X 

65     2  53 

3008 

63  32  50 

30x4 

62    2  55 

3«i 

30 

a  Arietis 

W. 

58     2  18 

3056 

59  31  21 

30G0 

61     0  19 

3065 

62  29  12 

3069 

Aldebaran 

W. 

a6     5  53 

3254 

27  30  58 

3237 

28  56  23 

3885 

30  22     3 

3213 

Regulus 

E. 

54  35  16 

3052 

53     6     7 

3056 

51  37     4 

3068 

50    8    8 

3068 

Spica 

E. 

108  35  44 

3038 

X07     6  18 

3043 

105  36  58 

3047 

104    7  43 

3I9> 

XVUL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

Name  and  Dirwdon 
of  Object 

Midnight 

P.L. 

of 

Diff. 

XV"- 

P.L. 

of 

Diff. 

XVIIIi*. 

P.L. 

of 
Diff. 

XXII*- 

P.I- 
oT 
Diff. 

o          »          » 

•        t       m 

•        t        m 

Of* 

22 

Sun 

W. 

ii8  42  50 

3931 

I20    14   42 

9939 

121    46   20 

8948 

"3  17  45 

3953 

a  AquilsB 

W. 

60  48  39 

3262 

62  13  35 

3251 

63  38  44 

3242 

65     4     4 

3933 

a  Arietis 

E. 

36  38  46 

2625 

35     0  25 

2640 

33  22  24 

9655 

31  44  43 

9670 

Aldebaran 

E. 

69  29  57 

2620 

67  51  29 

96^1 

66  13  16 

9649 

64  35  18 

9659 

«3 

Sun 

W. 

130  51  37 

3004 

132  21  45 

3014 

133  51  41 

3094 

135  2t  24 

3034 

a  Aquilae 

W. 

72  12  36 

32X3 

73  38  30 

3213 

75     4  24 

39X3 

76  30  18 

S9Z4 

Fomalhaut 

W. 

47  32  21 

3504 

48  52  41 

547X 

50  13  38 

344a 

51  35     7 

3415 

Aldebaran 

E. 

56  29     6 

2707 

54  52  36 

27x9 

53  z6  22 

9739 

51  40  24 

9743 

Pollux 

E. 

98  17  30 

3684 

96  40  29 

2699 

95     3  39 

970X 

93  27     I 

97x0 

24 

aAquila 

W. 

83  39     7 

3a3a 

85     4  38 

3938 

86  30     2 

3944 

87  55  19 

3959 

Fomalhaut 

W. 

58  28  48 

3328 

59  52  27 

33x6 

61  16  20 

3306 

62  40  24 

3299 

Aldebaran 

E. 

43  44  34 

2808 

42  10  16 

9822 

40  36  17 

9838 

39     2  38 

9853 

Pollux 

E. 

85  26  44 

2753 

83  51  15 

9762 

82  15  57 

977X 

80  40  51 

a779 

Mars 

E. 

loi   II  55 

2787 

99  37  10 

8795 

98     2  36 

9803 

96  28  12 

98X1 

25 

a  Aquilse 

W. 

94  59  19 

5297 

96  23  34 

SS09 

97  47  35 

S39X 

99  II  22 

3333 

Fomalhaut 

W. 

69  42  34 

3376 

71     7  13 

3976 

72  31  53 

3976 

73  56  33 

3276 

o  Pegasi 

W. 

47  43  59 

3Q34 

49  13  30 

3fl30 

50  43     5 

3027 

52  12  44 

3026 

Aldebaran 

E. 

31  19  57 

9951 

29  48  43 

9977 

28  18     I 

3005 

26  47  55 

304X 

Pollux 

E. 

72  48  II 

2823 

71  14  13 

9B39 

69  40  27 

2841 

68     6  52 

2850 

Mars 

E. 

88  38  47 

2850 

87     5  24 

•839 

85  32  12 

2866 

83  59  10 

8874 

26 

Fomalhaut 

W. 

80  59  29 

3188 

82  23  54 

3994 

83  48  13 

3299 

85  12  26 

3305 

a  Pegasi 

W. 

59  41   12 

3028 

61  10  50 

3P30 

62  40  25 

S033 

64     9  57 

3036 

Pollux 

E. 

60  21  55 

a897 

58  49  32 

9906 

57  17  21 

2916 

55  45  22 

9926 

Mars 

E. 

76  16  28 

'  99Z3 

74  44  25 

2990 

73  12  32 

9928 

71  40  49 

9935 

Regulus 

E. 

97     8  23 

«855 

95  35     6 

9862 

94     I  59 

9870 

92  29     2 

9878 

27 

Fomalhaut 

W. 

92  II  39 

S34X 

93  35     3 

3350 

94  58  17 

3359 

96  21  20 

3369 

a  Pegasi 

W. 

71  36  31 

S056 

73     5  34 

3060 

74  34  32 

3066 

76     3  23 

3072 

Pollux 

E. 

48     8  41 

2978 

46  38     I 

2989 

45     7  35 

300X 

43  37  24 

3013 

Mars 

E. 

64     4  38 

2974 

62  33  53 

9981 

61     3  17 

2989 

59  32  51 

9997 

Regulus 

E. 

84  46  44 

99x6 

83  14  45 

9924 

81  42  56 

293X 

80  II   16 

2938 

a8 

Fomalhaut 

W. 

103  13  34 

3427 

104  35  20 

3440 

105  56  51 

3454 

107  18     7 

3469 

a  Pegasi 

W. 

83  25  58 

sxoo 

84  54     8 

3x06 

86  22  10 

3112 

87  50     5 

31x8 

a  Arietis 

W. 

40    6  39 

3004 

41  36  47 

3007 

43     6  51 

3012 

44  36  49 

3017 

Pollux 

E. 

36  10  24 

3082 

34  41  53 

3100 

33  13  43 

3x17 

31  45  54 

3136 

Mars 

E. 

52     3     2 

y^s 

50  33  33 

3043 

49     4  13 

305X 

47  35     3 

3058 

Regulus 

E. 

72  35  H 

"974 

71     4  29 

2981 

69  33  52 

2988 

68     3  24 

9994 

29 

a  Pegasi 

W. 

95     7  48 

3149 

96  34  58 

3x56 

98     2     0 

3x63 

99  28  54 

3169 

a  Arietis 

W. 

52     5  14 

3039 

53  34  38 

3043 

55     3  57 

3048 

56  33  10 

3059 

Mars 

E. 

40  II  33 

3097 

38  43  20 

3x05 

37  15  17 

31x4 

35  47  24 

3x23 

Regulus 

E. 

60  33     8 

3027 

59     3  29 

3033 

57  33  57 

3039 

5^     4  33 

3045 

30 

a  Arietis 

W. 

63  58     0 

307a 

65  26  44 

3075 

66  55  24 

3078 

68  24     0 

3082 

Aldebaran 

W. 

31  47  57 

3204 

33  14     2 

3196 

34  40  16 

3x89 

36     6  38 

3x83 

Regulus 

E. 

48  39  19 

sm 

47  10  36 

3078 

45  42     0 

3083 

44  13  30 

S088 

Spica 

E. 

102  38  34 

3056 

loi     9  30 

3060 

99  40  31 

3063 

98  II  36 

SOM 

200 


DECEMBER,  1898. 


AT  GREENWICH  APPARENT  NOON. 


I 

I 


THE  SUN'S 


Apparent 
Right  i 


Diff.  for 
X  Hour. 


Apparent 
Declination. 


DiflELtor 
zHoor. 


Semi- 
dlameteb 


Sidereal 
Time  of 
Semi- 
diameter 
Pasaing 
Meridian. 


BqaadonoC 

lime, 

lobe 
Sabtracled 

from 


Added  to 

Apparent 

Tiipa. 


Thur. 

Frid. 

Sat. 

sc/i\r. 

Mon. 
Tues. 

Wed. 
Thur. 
FriA 

Sat 

SC/N. 

Mon. 

Tues. 
WeA 
Thur. 

FriA 

Sat 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 
Sat 


h     m       a 

6  30  41.68 
6  35  i.aS 
6  39  21.52 

6  43  42.36 
6  48  3.80 
6  52  25.80 

6  56  48.34 

7  I  11.38 
7    5  34-93 

7  9  58.90 
7  14  23.29 
7  18  48.06 

7  23  13.18 
7  27  38.6a 
7  32  4-32 


7  36  30.26 
7  40  56.39 
7  45  22.69 


7  49  49." 
7  54  15.61 

7  58  42.18 

8  3  8.76 
8  7  35.32 
8  12  1.85 

8  16  28.29 
8  20  54.62 
8  25  20.81 

8  29  46.83 
8  34  12.66 
8  38  38.26 
8  43  3.61 


a 
10.803 
ZO.830 
10.856 

10.881 
X0.905 
10.928 

10.950 

XO.971 
10.990 

ZZ.008 
XI.024 
11.039 

11.053 
z  1.065 
ZZ.076 

z  1.085 
11.092 
XI.098 

XZ.Z03 
XI. 106 
XI.I07 

XI.  107 
II.Z06 
IX.I04 

II. 100 

11.095 
11.088 

11.080 
11.072 
11.062 
IX.050 


S.  21  51  57.8 
22  O  57.3 
22     9  31.4 

22  17  39.9 
22  25  22.3 
22  32  38.5 

22  39  28.4 
22  45  5^-5 
22  SI  47.7 

22  57  16.8 

23  2  18.7 
23     653.1 

23  10  59-9 
23  14  390 
23  17  50.X 

23  20  33.4 
23  22  48.6 
23  24  35-6 

23  25  54-5 
23  26  45.2 
23  27    7.6 

23  27  1.6 
23  26  27.5 
23  25  25.1 

23  23  54-4 
23  21  55.6 
23  19  28.6 

23  16  33.5 
23  13  10.4 
23  9  19.4 
23    5    0.6 


-23.01 
21.95 
20.88 

-Z9.81 
18.73 
X7-6S 

-X6.52 
15.40 
14.28 

-X3.15 

X2.0I 
10.86 

-  9.71 
8.55 

7-39 

-  6.22 
5.05 
3.87 

-  2.69 
1.52 

-  0-34 

+  0.83 
2.01 
3.19 

+  4.37 
5.54 
6.71 

+  7.88 

9.04 

10.20 

11.36 


5-99 
6.13 
6.27 

6.40 

6.53 
6.66 

6.78 
6.89 
7.00 

7.11 
7.22 
7.32 

7.42 

7.51 
7.60 

7.69 

7.77 
7.85 

7.93 
8.00 
8.06 

8.12 
8.18 
8.23 

8.27 
8.31 
8.34 

8.36 
8.38 
8.39 
8.40 


70.30 
70.39 
70.47 

70.55 
70.62 
70.69 

70.75 
70.81 
70.87 

70.92 
70.97 
71.02 

71.07 
71.12 
71.16 

71.19 
71.21 
71.23 

71-25 
71.26 
71.27 

71.27 
71.27 
71.26 

71.24 
71.22 
71.20 

71.18 
71.16 
71.13 
71.09 


10  44.00 

10  21.02 

9  57.40 

9  33.17 
9  8.37 
8  43.00 

8  17.09 
7  50.66 
7  23.77 

6  56.42 
6  28.66 
6    0.53 

5  32.04 
5  3-24 
4  34-18 

4    4.88 

3  35-39 
3     5-72 

2  35-94 
2  6.08 
I  36.16 

X     6.22 

o  36.29 
o    6.42 


o  23.39 

0  53.08 

1  22.63 

I  52.01 

2  21.20 

2  50.18 

3  18.89 


SC/N.    32    18  47  28.68    X1.037  S.  23    014.0    -H2.52     16  18.40    71.04      3  47.32 


NoTB.— The  mean  time  of  aemidiameter  pasaing  may  be  fonnd  by  subtracting  o*.t9  from  the  aldereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  deoUnatlon  iadtontee  that  sonlh  deoUnations  are  increasing ;  the 
aign  +  indicates  that  aonth  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 

1 

1 

1 

1 

1 
•8 

1 

'  THE  SUN'S 

Bqoation  of 

Tima^ 

toba 

Added  to 

miLfor 
xHoor. 

Sidereal 

ApparsBt 

DiflELfor 
t  Hour. 

ApiMraot 

DifLfor 
I  Hoar. 

Timep 
or 

Subtracted 

from 
Mean  Ttme. 

Right  Ascension 

of 

MeanSoa 

Thur. 
Frid. 
Sat 

I 

2 

3 

h     m        s 
16  30  43.61 

16  35     3-15 
16  39  33.32 

s 
IO.80Z 
XO.827 
XO.853 

•                  m 
S.2Z    52       Z.9 
22      I       I.I 
22      9   34.9 

-22.99 

21.94 
20.88 

10  43.83 
10   20.85 

9  57.24 

■ 

0.943 
0.970 
0.996 

b      m        s 

z6  4Z  27.44 
z6  45  24.00 
z6  49  20.56 

SUN, 

Mon. 

Toes. 

4 
5 
6 

16  43  44.10 
16  48    5.46 
i6  5a  37.38 

10.878 
XO.902 
ZO.925 

22    17   43.0 
22   25   25.1 
22   32   41. 1 

-19.80 
18.71 
17.61 

9  33.01 

9    8.21 

'8  42.85 

X.021 
X.045 
X.068 

16  53  z7.11 

16  57  13.67 

17  I  10.23 

Wed. 
Thur. 
Frid. 

I 

9 

16  56  49.85 

17  I  12.82 
17    5  36.27 

10.947 
10.967 
10.986 

22    39   30.6 

22  45  53.4 

22   51    49.4 

-X6.50 

15.39 
X4.27 

8  16.94 
7  50.52 
7  23.63 

Z.090 

X.XIX 

X.X30 

17    5    6.79' 

17    9    3.34 
17  12  59.90 

Sat 

SUN. 

Mon. 

to 
II 

12 

17  lo    0.17 
17  14  24.48 
17  18  49.17 

XI.004 

XX.02X 
XX.O36 

,      22   57    18.3 
23      2    19.9 

23    6  54.2 

-13.14 

X2.00 
XO.85 

6  56.29 
6  28.54 
6    0.41 

X.X48 
X.X64 
X.X79 

17  16  56.46 
17  20  53.02 
17  24  49.58 

Tues. 
Wed. 
Thur. 

J3 
H 
15 

17  23  14.20 
17  27  39-55 
17  3«    5-i6 

XX.05O 
11.062 

XX. 072 

23    II      0.8 
23    14   39.7 
23    17   50.7 

-  9.70 
8.54 
7-38 

5  31.93 
5    3.14 
4  3409 

X.X93 
X.205 

X.2X6 

Z7  28  46.13 
17  32  42.69 
17  36  39.25 

Frid. 

Sat 

SUN. 

i6 

i8 

17  36  31.01 
17  40  57.05 
17  45  23.26 

xx.oSx 
11.089 

11.095 
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5.04 
3.87 

4    4.80 
3  3532 
3     5.66 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 
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0 

10     I  29.90  1 

1.8405  |N.   7  42     0.1        xi.gG8 

2 

8  34  55.08 

X.9396 

16     5  20.0 

9.676 

3 

8  36  51.36 

1.9365 

15  55  37.5 

9.74a 

4 

8  38  47.46 

1.9335 

15  45  51.0 

9.807 

5 

8  40  43.38 

1.9305 

15  36    0.7 

9.871 

PHASES  OF  THE  MOON.                  || 

6 
7 

8  42  39.12 
8  44  34.69 

1.9876 
1.9847 

15  26     6.5 
15  16     8.6 

9*934 
9.997 

8 

8  46  30.08 

X.98X8 

15     6     6.9 

10.059 

d     h     m 

9 

8  48  25.30 

X.9189 

14  56     1.5 

xo.xao 

c 

Last  Quartei 

.     .     .      Dec.      5  22     5.6 

10 

II 

12 

8  50  20.35 
8  52  15.33. 
8'  54     9-93 

X.9161 
1.913a 
X.9X04 

14  45  52.5 
14  35  39.8 
14  25  23.6 

xo.  i8x 
X0.24X 
10.899 

• 

3) 

New  Moon 
First  Quarte 

12    2*    ^'»-'r 

r 19  I 

5  21.6 

13 

8  56     4.48 

1.9078 

14  15     3.9 

10.358 

0 

Full  Moon 

27    II    39.2 

H 
15 

8  57  58.87 
8  59  53.09 

1.9051 
X.9084 

14     4  40.7 
13  54  14.0 

10.4x6 
10.47a 

i6 

9     X  47.16 

1.8998 

13  43  44.0 

XO.528 

d       h 

17 

9     3  41.07 

1.89731 

13  33  10.6 

10.584 

(C 

Apogee    . 

Dec.       I  19.8 

i8 

9     5  34.83 

1.8947 

13  22  33-9 

10.639 

c 

Perigee    . 

14     1.3 

19 

20 

9     7  28.44 
9     9  21.90 

1.8988 
X.8898 

13  II  53.9 
13     I  10.6 

X0.694 
10.747 

c 

Apogee    . 

29    6.4 

21 
22 

9  II   15.22 
9  13     8.40 

1.8875 
X.885X 

12  50  24.2 
12  39  34.7 

10.799 
10.858 

23 

9  15     1.43 

x.88a8 

12  28  42.0 

XO.903 

Li 

9  16  54.33 

1.8805 

N.12  17  46.3 

10.953 

- 
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XIII. 


GREENWICH  MEAN  TIME. 

•        1 

LUNAR  DISTANCES. 

P.  L. 

P.  L. 

P.  L. 

P.L 

Name  and  Direction 

Noon. 

of 

Ul^ 

of 

Vlh. 

of 

IXh. 

of 

1 

of  Object 

Diflf. 

Diff. 

Di£F. 

DilL 

I 

•          »          w 

Ota 

0         »         m 

•           f            w 

Z 

a  Arietis 

W. 

69  52  32 

3084 

71    21        I 

3087 

72    49    26 

3089 

74  17  49 

3091 

Aldebaran 

W. 

37  55     7 

3178 

38  59  42 

3175 

40   26    21 

3x71 

41  53     5 

3168 

Regulus 

E. 

42  45     6 

3093 

41  16  48 

3097 

39  48  35 

3x02 

38  20  28 

3107 

Spica 

E. 

96  42  45 

3069 

95  13  58 

3073 

93  45  15 

3075 

92  16  35 

3078 

Jupiter 

E. 

105     5  59 

3160 

103  39     2 

S163 

1^2    12      8 

3165 

100  45  17 

3167 

2 

a  Arietis 

W. 

81  39  12 

3097 

83     7  25 

3098 

84  35  37 

3097 

86     3  50 

3097 

Aldebaran 

W. 

49     7  38 

3153 

50  34  43 

3151 

52     I  51 

3x48 

53  29     2 

3x451 

Spica 

E. 

84  53  51 

3085 

83  25  23 

3085 

81  56  55 

3085 

80  28  27 

3085 

Jupiter 

E. 

93  31  31 

3173 

92     4  49 

.  3173 

90  38     8 

3x73 

89  II  27 

3173 

Sun 

E. 

132  53  34 

3476 

131  31  43 

3476 

130  10  52 

3476 

128  50     I 

3475 

3 

a  Arietis 

W. 

93  25     9 

3090 

94  53  31 

3087 

96  21  57 

3084 

97  50  26 

3081 

Aldebaran 

W. 

60  45  56 

3x28 

62  13  32 

3124 

63  41   13 

31x9 

65     8  59 

3"4 

Pollux 

w. 

19  45  16 

343a 

21     6  56 

3382 

22  29  33 

3342 

23  52  56 

3308 

Spica 

E. 

73     5  54 

3078 

71  37  18 

3075 

70     8  38 

3073 

68  39  55 

3069 

Jupiter 

E. 

81  57  48 

3166 

80  30  58 

3163 

79     4     5 

3x60 

77  37     8 

3x57  ' 

Sun 

E. 

122     5  25 

3466 

120  44  23 

3463 

119  23  17 

3459 

118     2     7 

3454 

4 

Aldebaran 

W. 

72  29  26 

3086 

73  57  53 

3078 

75  26  29 

3072 

76  55  13 

3064 

Pollux 

W. 

30  58  14 

3189 

32  24  36 

3171 

33  51  20 

3154 

35  18  24 

3138 

Spica 

E. 

61   15     6 

3046 

59  45  50 

3040 

58  16  27 

3034 

56  46  56 

3027 

Jupiter 

E. 

70  21   14 

3134 

68  53  46 

3129 

67  26  II 

3122 

65  58  28 

3x15 

Sun 

E. 

"I  14  57 

3408 

109  53  12 

3421 

108  31   19 

34x4 

•107     9  18 

34061 

5 

Aldebaran 

W. 

84  21  26 

3020 

85  51   14 

3010 

87  21   14 

3000 

88  51  27 

2989 

Pollux 

W. 

42  38  28 

3063 

44     7  23 

3049 

45  36  35 

,     3034 

47     6     5 

3019 

Mars 

W. 

25  31  45 

3090 

27     0     7 

3070 

28  28  53 

3052 

29  58     I 

3034 

Spica 

E. 

49  17     6 

2987 

47  46  37 

2978 

46  15  57 

9968 

44  45     4 

2958I 

Jupiter 

E  . 

58  37  44 

3077 

57     9     6 

3068 

55  40  17 

3059 

54  II  17 

3049] 

Sun 

E. 

100  16  48 

3359 

98  53  45 

3348 

97  30  29 

3338 

96     7     I 

3325; 

6 

Pollux 

W. 

54  38  10 

9946 

56     9  31 

0930 

57  41  12 

991S 

59  13  12 

i 
2898, 

Mars 

W. 

37  29  II 

•948 

39     0  29 

2931 

40  32     9 

2914 

42     4  10 

2897! 

Spica 

E. 

37     7  22 

3902 

35  35     6 

2S9Z 

34     2  36 

0879 

32  29  50 

S867 

Jupiter 

E. 

46  43  12 

3997 

45  12  56 

2985 

43  42  26 

2975 

42  II  42 

2963 

Sun 

E. 

89     6     4 

3260 

87  41     6 

3245 

86  15  50 

3231 

84  50  17 

3215 

7 

Pollux 

W. 

66  58  25 

2816 

68  32  32 

2798 

70     7     2 

8782 

71  41  54 

1 

•7^1 

Mars 

W. 

49  49  47 

2809 

51  24     3 

2792 

52  58  42 

2772 

54  33  46 

2754 

Regulus 

W. 

29  56  28 

2619 

31  30  31 

2799 

33     5     0 

2779 

34  39  56 

2758 

Sun 

E. 

77  37  49 

3133 

76  10  19 

3"4 

74  42  27 

3097 

73  14  14 

3078 

8 

Pollux 

W. 

79  42  12 

2672 

81   19  29 

2654 

82  57  II 

2635 

84  35  18 

fl6i6 

Mars 

W. 

62  35  16 

2G60 

64  12  50 

2640 

65  50  51 

3621 

67  29  18 

26ot 

Regulus 

W. 

42  41   15 

2658 

44   18  51 

2639 

45  56  53 

26x9 

47  35  22 

2599 

Sun 

E. 

65  47  22 

2983 

64  16  48 

2963 

62  45  49 

2943 

61  14  25 

.9241 

9 

Pollux 

W. 

92  52  21 

•52a 

94  33     4 

8503 

96  14  13 

2485 

97  55  48 

2466 

Mars 

W. 

75  48  19 

2502 

77  29  29 

24»2 

79  II     7 

24G2 

80  53  13 

2443] 

Regulus 

W. 

55  54  38 

2500 

57  35  51 

2480 

59  17  32 

3461 

60  59  40 

2441 

Sun 

E. 

53  30  59 

2821 

51  56  59 

28OZ 

50  22  33 

a78x 

48  47  40 

2760 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

Name  and  Direction 

Midnight 

P.L. 
of 

xvi». 

P.L. 

of 

XVIIIh. 

P.L. 

of 

xxi»». 

P.L. 
of 

5^3 

of  Object. 

Diff. 

Diflf. 

Diff. 

DiflE. 

•        9        m 

•                • 

•       #       » 

•         1         m 

I 

a  Arietis 

W. 

75  46     9 

3093 

77  14  27 

3094 

78  42  44 

3096 

80  10  59 

3097 

Aldebaran 

W. 

43  19  5a 

3165 

44  46  43 

3x63 

46  13  38 

3159 

47  40  36 

3x56 

Regulus 

E. 

36  52  27 

3111 

35  24  31 

31Z6 

33  56  41 

3I3X 

32  28  57 

3x25 

Spica 

E. 

90  47  58 

S079 

89  19  23 

3083 

87  50  51 

3083 

86  22  20 

3084 

Jupiter 

E. 

99  18  28 

3169 

97  51  42 

3170 

96  24  57 

SX7a 

94  58   14 

3x7a 

2 

a  Arietis 

W. 

87  33     3 

3096 

89     0  17 

3096 

90  28  32 

3094 

91  56  49 

3091 

Aldebaran 

W. 

54  56  17 

3143 

56  23  35 

3138 

57  50  58 

3x35 

59  18  25 

3x3a 

Spic^ 

E. 

78  59  59 

3084 

77  31  30 

3083 

76     3     0 

3083 

74  34  28 

3080 

JUPITBR 

E. 

87  44  46 

3173 

86  18     4 

3171 

84  51  20 

3x70 

83  24  35 

3x68 

Sun 

E. 

127  29     9 

3474 

X26     8  16 

347a 

124  47  21 

3471 

Z23  26  24 

3469 

3 

a  Arietis 

W. 

99  18  59 

3078 

100  47  36 

3073 

102  16  19 

3069 

103  45     7 

3063 

Aldebaran 

W." 

66  36  51 

3ZZO 

68     4  49 

3104 

69  32  54 

3098 

71     I     6 

309X 

Pollux 

W. 

25  16  58 

3479 

26  41  34 

3853 

28     6  41 

3230 

29  32  15 

3309 

Spica 

E. 

67  II     7 

3065 

65  42  15 

306X 

64  13  18 

3056 

62  44  15 

3052 

Jupiter 

E. 

76  10     7 

3x53 

74  43     I 

3149 

73  15  51 

3x44 

71  48  35 

3x40 

Sun 

E. 

116  40  52 

3430 

115  19  32 

3446 

"3  58     7 

3439 

"2  36  35 

3434 

4 

Aldebaran 

W. 

78  24     7 

3056 

79  53  II 

3047 

81  22  25 

3039 

82  51  50 

3030 

Pollux 

W. 

36  45  48 

3iaa 

38  13  31 

3x07 

39  41  32 

3093 

41     9  51 

3078 

Spica 

E. 

55  17  17 

3oao 

53  47  29 

30X3 

52  17  31 

3003 

50  47  24 

2996 

Jupiter 

E. 

64  30  37 

3108 

63     2  37 

3IOI 

61  34  29 

3093 

60     6  11 

3086 

Sun 

E. 

105  47     8 

3397 

104  24  48 

3389 

103     2  19 

3379 

loi  39  39 

S370 

5 

Aldebaran 

W. 

90  21  54 

2977 

91  52  35 

3966 

93  23  30 

2954 

94  54  40 

■942 

Pollux 

W. 

48  35  54 

30Q5 

50     6     0 

3990 

51  36  25 

3976 

53     7     8 

396X 

Mars 

W. 

31  27  32 

30x6 

32  57  25 

2999 

34  27  39 

3983 

35  58  14 

2965 

Spica 

E. 

43  13  59 

0948 

41  42  41 

8937 

40  II     9 

3926 

38  39  23 

29x4 

Jupiter 

E. 

52  42     '5 

3Q39 

51  12  41 

3039 

49  43     4 

30x9 

48  13  15 

3008 

Sun 

E. 

94  43  19 

3313 

93  19  23 

3300 

91  55  12 

3388 

90  30  46 

3274 

6 

Pollux 

W. 

60  45  33 

a883 

62  x8  14 

3866 

63  51  16 

3849 

65  24  40 

•833 

Mars 

W. 

43  36  33 

3880 

45     9  18 

3863 

46  42  25 

2845 

48  15  55 

3828 

Spica 

E. 

30  56  49 

a855 

29  23  32 

3843 

27  49  59 

3830 

26  16  10 

38x8 

Jupiter 

E. 

40  40  43 

3953 

39     9  31 

394X 

37  38     4 

2930 

36     6  23 

3930 

Sun 

£. 

83  24  26 

3199 

81  58  16 

3x83 

80  31  47 

31^7 

79     4  58 

3x50 

7 

Pollux 

W. 

73  17  10 

a745 

74  52  50 

3738 

76  28  53 

3710 

78     5  20 

3eS9X 

Mars 

W. 

56     9  14 

a735 

57  45     7 

3717 

59  21  24 

3698 

60  58     7 

8678 

Regulus      ' 

W. 

36  15  19 

8738 

37  51     8 

37x8 

39  27  24 

3698 

41     4     6 

3678 

Sun 

E. 

71  45  38 

3060 

70  16  39 

304X 

68  47  17 

3022 

67  17  31 

30Q3 

8 

Pollux 

W. 

86  13  51 

8597 

87  52  50 

a579 

89  32  14 

3560 

91   12     4 

3540 

Mars 

W. 

69     8  12 

3581 

70  47  33 

3561 

72  27  21 

254a 

74     7  36 

3533 

Regulus 

W. 

49  14  19 

3579 

50  53  43 

2559 

52  33  34 

2540 

54  13  52 

3520 

Sun 

E. 

59  42  36 

2903 

58  10  21 

3883 

56  37  40 

S862 

55     4  33 

3843 

9 

Pollux 

W. 

99  37  49 

3448 

10 1  20  16 

3430 

103     3     8 

S4X3 

104  46  26 

2394 

Mars 

W. 

82  35  46 

3434 

84  18  47 

2405 

86     2  15 

8386 

87  46  10 

2367 

Regulus 

W. 

62  42  16 

3433 

64  25  19 

2403 

66     8  50 

2384 

67  52  48 

23(55 

Sun 

E. 

47  12  20 

3741 

45  36  34 

3720 

44     0  21 

2701 

42  23  42 

3681 
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XV. 


GREENWICH  MEAN  TIME. 

LUKAR  DISTANCES. 

Name  and  Direction 
of  Object 

Noon. 

P.L 
of 

Illh. 

P.L. 

of 

Diff. 

Vlh. 

P.L 

of 

DUL 

ixi«. 

P.I. 

of 

Dm. 

•     f     • 

•       »      • 

•      #      • 

•        »       • 

lO 

Mars 

Regulus 

Sun 

W. 
W. 
£. 

89  30  32 
69  37  13 
40  46  37 

^48 
a346 

8668 

91    15   21 
71   22      5 

39    9     6 

8330 
8388 
«643 

93    0  37 
73     7  23 
37  31     9 

83Z8 

83II 
8684 

94  46  19 
74  53     7 
35  52  46 

MM 

3893 

3605 

II 

Regulus 

Spica 

Sun 

W. 
W. 
£. 

83  48    8 
29  46    3 
27  34  45 

83ZO 

saaz 
85*0 

85  36  21 

31  33  59 
25  54    0 

8Z95 
8803 
8304 

87  24  56 
33  22  22 
24  12  53 

8z8o 
8x86 
8490 

89  13  54 
35  "  10 
22  31  26 

8Xfl6 

3x70 
3477 

14 

Sun 

Fomalhaut 

aPegasi 

W. 
E. 
£. 

14  "  39 
58  II  24 
76  13  28 

8386 
8QS« 
SX5I 

15  57     I 
56  33  40 
74  23  46 

ns4 

17  42  25 
54  56  37 
72  34    9 

iSS4 

ns9 

19  27,50 
53  20  19 
70  44  39 

3334 
3754 
3165 

15 

Sun 

a  Pegasi 
a  Arietis 

W. 
E. 
E. 

28  14  24 

61  40     I 

104    0  26 

8340 
8813 
8050 

29  59  25 

59  51  53 

I02    8  10 

^546 

8887 

8056 

31  44  17 

58    4     5 

100  16    3 

3354 
A41 
«6s 

33  28  58 
56  16  39 
98  24    7 

83fi> 
3858 

3071 

i6 

Sun 

a  Pegasi 
a  Arietis 

W. 
E. 
E. 

42    9  15 
47  26  27 
89     7  42 

84ZZ 
8368 
8Z18 

43  52  34 
45  42     6 
87  17  10 

8483 
8396 
8X89 

45  35  37 
43  58  26 
85  26  55 

3435 

8488 
8Z4X 

47   18  22 

42  15  31 
83  36  58 

3447 
8468 

3x53 

17 

Sun 

a  Arietis 

Aldebaran 

W. 
E. 
E. 

55  47  30 

74  31  57 

107  17  12 

8517 

88Z9 
8847 

57  28  20 

72  43  58 

105  29  54 

a538 
8833 
•860 

59    8  49 

70  56  20 

103  42  56 

8547 
8848 
8873 

60  48  57 

69    9    4 

loi  56  17 

8568 

3864 

3387 

i8 

Sun 

a  Aquils 

a  Arietis 

Aldebaran 

W. 
W. 
E. 
E. 

69    4  12 

41  37  59 
60  18  24 
93     8  18 

86*3 

3666 

834* 

836Z 

70  42     9 
42  55  22 
58  33  ^6 
91  23  47 

8660 

3S96 
8358 
8376 

72  19  43 
44  14     I 
56  48  51 
89  39  38 

8676 
3534 
3375 
8391 

73  56  55 
45  33  48 
55    4  40 
87  55  51 

869a 

3479 
9301 
3407 

19 

Sun 

a  Aquilas 

a  Arietis 

Aldebaran 

W. 
W. 
E. 
E. 

81  57  23 
52  25  28 
46  29  43 
79  22  31 

•77S 
330a 
a477 
8486 

83  32  23 
53  49  37 
44  47  57 
77  40  58 

8798 
388o 
8494 

8508 

85    7     I 
55  14  12 
43     6  35 
75  59  48 

8808 
3368 
85X3 
35x7 

86  41  18 
56  39    8 
41  25  38 
74  18  59 

3885 
3847 
8530 
8534 

20 

Sun 

a  Aquilae 

Fomalhaut 

Aldebaran 

PoUux 

W. 
W. 
W. 
E. 
E. 

94  27  28 
63  47  20 
40     3  23 
66     0  27 
107  48  50 

8905 
3ao5 

37»7 
3613 
86(H 

95  59  41 
65  13  23 
41  18  39 
64  21  50 
106  10     I 

99» 

3808 

37« 

8689 
86x8 

97  31  35 
66  39  30 

42  35     3 

62  43  34 

104  31  30 

3935 

3801 

3665 

3644 

3^ 

99    3     9 
68     5  38 
43  52  27 
61     5  39 
102  53  18 

4950 

3801 

96x6 
8660 

3645 

21 

Sun 

a  Aquilae 

^Fomalhaut 

Aldebaran 

Pollux 

W. 
W. 
W. 
E. 
E. 

106  36  22 
75  15  56 
50  30  48 
53     I  23 
94  46  44 

3088 
3314 
3449 
8739 
8710 

108    6     7 
76  41  48 
51  52     9 
51  25  35 
93  10  17 

3035 

3880 

S4flB 
2755 
8788 

109  35  36 
78     7  33 
53  13  54 
49  50     8 
91  34    6 

S049 

3886 

3409 
3770 
3734 

III     4  48 
79  33  " 
54  36    0 
48  15     I 
89  58  II 

306t 

3833 
3393 

8787 
8747 

22 

a  Aquilae 

Fomalhaut 

a  Pegasi 

Aldebaran 

Pollux 

Mars 

W. 
W. 
W. 
E. 
E. 
E. 

86  39  II 
61  30  17 

39  0  14 

40  24  51 
82     2  35 
97  56     I 

3874 
3343 
3xz6 
887a 
880s 

8786 

88     3  53 
62  53  39 
40  28     4 
38  51  56 
80  28  13 
96  19  56 

3884 
3337 
3103 
889Z 
88x5 

89  28  23 
64  17     8 
41  56  10 
37  19  25 
78  54     5 
94  44    4 

S394 
3338 
3094 
8909 

8887 

3746 

90  52  42 
65  40  42 
43  24  27 
35  47  18 
77  20  12 
93     8  25 

3305  , 

3330 

3087 

8837 
«736 

XVL 
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GREENWICH  MEAN  TIME. 

^ 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object 

Midnight' 

P.L. 

of 
Diff. 

XVh. 

P.L. 
of 
DlfE. 

XVIIIh. 

P.L 

of 

Diff. 

XXIh. 

P.L. 

of 

Diff. 

•        f        m 

9         t         m 

•                  m 

•             90 

lO 

Mars 

Regulos 

Sun 

W. 
W. 
E. 

96    32    27 
76    39    17 

34  13  58 

8277 

8276 
2588 

98  19     0 

78  25  52 

32  34  46 

aate 
2258 
as69 

100     5  59 
80  12  53 
30  55     9 

8843 
8248 
8558 

loi  53  22 

82    0  18 
29  15    8 

8887 
8385 

8536 

II 

Regulns 

Spica 

Son 

W. 
W. 
E. 

91     3  13 
37     0  22 
20  49  40 

•xsa 
ax55 

•464 

92  52  53 
38  49  57 
X9    7  36 

ai39 
ai4x 
8453 

94  42  52 
40  39  54 
17  25  16 

8X86 
8X87 
8448 

96  33  11 
42  30  12 

15  42  41 

8x15 

81X5 

8438 

14 

Sun 

Fomalhant 
a  Pegasi 

W. 

E. 
E. 

21  13  15 

51  44  51 
68  55  18 

«324 
a798 
axTa 

22  58  39 
50  10  20 
67     6     8 

a3a7 
2847 
ax8o 

24  43  59 
48  36  53 
65  17  10 

8330 

a90x 
8190 

26  29  15 

47     4  36 
63  28  27 

8335 
8968 

8801 

15 

Sun 

a  Pegasi 
a  Arietis 

W. 
E. 
E. 

35  13  28 
54  29  38 
96  32  23 

aSTo 

2277 

ao79 

36  57  46 
52  43     4 
94  40  52 

3380 

8296 

8088 

38  41  50 
50  56  59 
92  49  34 

8389 
83x8 
8097 

40  25  40 
49  II  26 
90  58  30 

8400 
8348 

8X07 

16 

Sun 

a  Pegasi 
a  Arietis 

W. 
E. 
E. 

49     0  50 

40  33  24 
81  47  19 

2460 
•499 

50  42  59 
38  52  10 
79  57  59 

8474 
8548 

8178 

52  24  49 

37  11  55 

78    8  58 

8487 
8588 

8X9X 

54    6  20 
35  32  44 
76  20  17 

8S08 
3640 
8805 

17 

Sun 

a  Arietis 
Aldebaran 

W. 

E. 
E. 

62  28  44 

67  22  II 

100    9  59 

•578 
«a79 

8302 

64  8     9 

65  35  40 
98  24     2 

8594 

8294 

83X6 

65  47  12 

63  49  31 
96  38  26 

a6xo 
83X0 
8331 

67  25  53 
62     3  46 

94  53  11 

8626 
8326 
8346 

18 

Sun     , 
a  Aquilae 
a  Arietis 
Aldebaran 

W. 
W. 
E. 
E. 

75  33  45 
46  54  36 
53  20  52 
86  12  26 

«709 
S43a 
a408 
■4*3 

77  10  13 
48  16  16 

51  37  28 
84  29  24 

8726 

339a 
8485 

a438 

78  46  18 
49  38  42 
49  54  29 
82  46  44 

8743 
3357 
8448 
8454 

80  22     I 
51     1  48 
48  II  54 

81  4  26 

^59 
3387 
8459 
8470 

19 

Sun 

a  Aqoilas 

a  Arietis 

Aldebaran 

W. 

w. 

E. 
E. 

88  15  13 
58     4  22 
39  45     6 
72  38  33 

•841 
S2«34 

«548 
a550 

89  48  48 

59  29  51 
38     5    0 
70  58  29 

8857 

3824 

8566 
8565 

91  22     2 
60  55  32 
36  25  19 
69  18  46 

8873 
38x6 
8585 
8388 

92  54  55 
62  21  22 

34  46     4 
67  39  26 

8889 
3209 

8604 
8597 

20 

Sun 

a  Aquilae 

Fomalhaut 

Aldebaran 

Pollux 

W. 
W. 
W. 
E. 
E. 

100  34  24 
69  31  46 
45  10  44 
59  28     6 

loi  15  24 

ages 

saoa 

8573 
•675 
a658 

102     5  21 
70  57  53 
46  29  48 
57  50  53 
99  37  48 

2980 
3804 
3535 

269a 

103  35  59 

72  23  58 

47  49  33 
56  14     2 
98    0  29 

8994 
3207 
3503 
2707 
8684 

105     6  19 
73  49  59 
49     9  54 
54  37  32 
96  23  28 

3008 
3210 
3473 
8783 
8697 

21 

Sun 

a  Aquilae 

Fomalhant 

Aldebaran 

Pollux 

W. 
W, 
W. 
E. 
E. 

112  33  44 
80  58  41 
55  58  24 
46  40  16 
88  22  33 

3075 
5241 
3379 
2803 
8759 

114     2  24 
82  24     2 
57  21     4 
45     5  52 
86  47  II 

3087 
3247 
3367 
3819 
8770 

115  30  49 
83  49  15 
58  43  58 
43  31  49 
85  12     4 

3X0X 
3856 
3358 
8837 
878a 

116  58  58 
85  14  18 
60     7     3 
41  58     9 
83  37  12 

3xxa 
3865 
3350 
«B54 
8793 

22 

a  Aquilae 

Fomalhaut 

a  Pegasi 

Aldebaran 

PoUux 

Mars 

W. 
W. 
W. 
E. 
E. 
E. 

92  16  48 
67     4  19 
44  52  52 
34  15  36 
75  46  32 
91  32  59 

3316 
3387 
3082 
2950 
a8»8 
8765 

93  40  41 
68  27  59 
46  21  24 
32  44  21 
74  13     6 
89  57  45 

3327 
3385 
3077 
8973 
8858 
8773 

95     4  21 
69  51  41 
47  50     2 
31   13  35 
72  39  53 
88  22  42 

3339 
3385 

3073 
8998 
8868 
.782 

96  27  47 
71  15  24 
49  18  44 
29  43  20 
71     6  53 
86  47  51 

3351 

3385 
307X 
S026 
8^ 
1^798 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of 

5^ 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh. 

P.  L. 
of 

Vlh. 

P.L. 
of 

ixi». 

P.L 
of 

of  Object 

DiflE. 

Diff. 

Dift 

Diff. 

•        »        m 

•         t         m 

0      t      » 

e        r 

* 

23 

Fomalhaut 

W. 

72  39     7 

3385 

74     2  49 

3326 

75  26  30 

3329 

76    50 

8 

333X 

a  Pegasi 

W. 

50  47  29 

3069 

52  16  16 

3069 

53  45     3 

3069 

55  13  50 

3069 

Pollux- 

E. 

69  34     7 

2888 

68     I  33 

8898 

66  29  12 

8908 

64  57 

3 

«9i8 

Mars 

E. 

85  13  12 

3800 

83  38  44 

380B 

82     4  26 

8816 

80  30 

19 

2S24 

Regulus 

E. 

106  25  31 

«855 

104  52  15 

886s 

103  19  II 

8873 

lOI   46 

17 

a88i 

24 

Fomalhadt 

W. 

83  47  27 

3351 

85  10  40 

33SS 

86  33  48 

3361 

87  56 

49 

S3fi7 

o  Pegasi 

W. 

62  37  24 

3079 

64     5  59 

308a 

65  34  31 

3084 

67     3 

0 

3087 

Pollux 

E. 

57  19  22 

9963 

55  48  25 

8974 

54  17  40 

3984 

52  47 

7 

3993 

Mars 

E. 

72  42  14 

8861 

71     9     5 

8869 

69  36     6 

8875 

68     3 

15 

aSSs 

Regulus 

E. 

94    4  21 

9930 

92  32  27 

8986 

91     0  41 

9933 

89  29 

4 

0940 

25 

Fomalhaut 

W. 

94  50     3 

340a 

96  12  17 

34" 

97  34  21 

3419 

98  56 

16 

34*9 

a  Pegasi 

W. 

74  24  24 

3105 

75  52  28 

3109 

77  20  27 

3"3 

7848 

21 

51x6 

a  Arietia 

W. 

30  54  10 

3085 

32  23  52 

3026 

33  53  33 

3026 

35  23 

13 

3027 

Pollux 

E. 

45  I7JL7 

3<Ha 

43  47  56 

305a 

42  18  48 

3063 

40  49 

53 

y>75 

Mars 

E. 

60  21     9 

a9i4 

58  49     8 

8980 

57  17  15 

2927 

55  45 

30 

•933 

Regulus 

E. 

81  53     4 

8971 

80  22  15 

3977 

78  51  34 

•983 

77  21 

0 

8989 

26 

a  Pegasi 

W. 

86     6  41 

3137 

87  34     6' 

314X 

89     I  26 

3x45 

90  28 

41 

3x49 

a  Arietis 

W. 

42  51.    3 

3038 

44  20  29 

3041 

45  49  51 

3043 

47  19 

II 

3046 

Pollux 

E. 

33  29     5 

3143 

32     I  47 

3159 

30  34  49 

3178 

29     8 

14 

3x99 

Mars 

E. 

48     8  42 

2964 

46  37  44 

9970 

45     6  54 

2977 

43  36 

12 

•984 

Regulus 

E. 

69  49  51 

30x5 

68  19  57 

3019 

66  50     8 

3024 

65  20 

25 

B089 

27 

a  Arietis 

W. 

54  45     0 

3058 

56  14     I 

3061 

57  42  58 

3063 

59  II 

53 

3066 

Aldebaran 

W. 

22  58  59 

3318 

24  22  50 

3891 

25  47  12 

3868 

27  12 

I 

3249 

Mars 

E. 

36     4  55 

3oaa 

34  35     9 

3Q30 

33     5  34 

3041 

31  36 

12 

3052 

Regulus 

E. 

57  53  15 

3051 

5624     5 

3053 

54  55     0 

3059 

53  26 

0 

3063 

28 

a  Arietis 

W. 

66  35  41 

3077 

68     4  19 

3078 

69  32  55 

3081 

71     I 

28 

9082 

Aldebaran 

W. 

34  20  38 

3191 

35  46  58 

3183 

37  13  27 

3178 

38  40 

3 

3172 

Regulus 

E. 

46      2    12 

3083 

44  33  40 

3086 

43     5  13 

3090 

41  36 

51 

3093 

Spica 

E. 

100     p   43 

3061 

98  31  46 

3065 

97     2  53 

3066 

95  34 

2 

3069 

29 

a  Arietis 

W. 

78    23    50 

3088 

79  52  14 

3089 

8i  20  37 

3090 

82  48 

59 

3090 

Aldebaran 

W. 

45  54  27 

3x53 

47  21  33 

3150 

48  48  42 

3148 

50  15 

54 

3x44 

Regulus 

E. 

34  16  10 

3114 

32  48  17 

3119 

31  20  30 

3ia4 

29  52 

49 

3x29 

Spica 

E. 

88  10  20 

3076 

86  41  41 

3077 

85  13     3 

3078 

83  44 

"26 

3078 

Jupiter 

E. 

loi  25  44 

3148 

99  58  33 

3149 

98  31  23 

3150 

97     4 

14 

3150 

30 

a  Arietis 

W. 

90  10  46 

3090 

91  39     8 

3089 

93     7  31 

3088 

94  35 

55 

S087 

Aldebaran 

W. 

57  32  42 

3133 

59     0  12 

3129 

60  27  46 

3X27 

61  55 

23 

5x24 

Spica 

E. 

76  21  26 

3078 

74  52  50 

3078 

73  24  13 

3077 

71  55 

35 

3076 

Jupiter 

E. 

89  48  30 

3149 

88  21  20 

3148 

86  54     9 

3148 

85  26 

57 

5x47 

31 

a  Arietis 

W. 

loi  58  19 

3078 

103  26  55 

3076 

104  55  34 

3073 

106  24 

17 

3069 

Aldebaran 

W. 

69  14  20 

3109 

70  42  19 

3105 

72  10  23 

3101 

73  38 

31 

3097 

Pollux 

W. 

27  49  44 

3245 

29  15     0 

3226 

30  40  38 

3209 

32     6 

37 

S192 

Spica 

E. 

64  32     I 

3067 

63     3  II 

3055 

61  34  i8 

3061 

60     5 

21 

S059 

Jupiter 

E. 

78  10  30 

3137 

76  43     5 

3134 

75  15  37 

3x32 

73  48 

6 

S129 

Venus 

E. 

105  57  35 

3*29 

104  32     0 

3226 

103     6  22 

3825 

10 1  40 

42 

S22J 

xvni. 
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GREENWICH  MEAN  TIME.                                                1 

LUNAR  DISTANCES. 

of 

Name  and  Direction 

Midnight 

P.L. 
of 

XW^ 

P.L. 
of 

XVIIIh. 

P.L. 
of 

XXIh. 

P.L. 
of 

s« 

of  Object 

Diflf. 

Diff. 

Diff. 

DiflF. 

0         t         m 

0        f        m 

0          *          m 

0             »             K 

^3 

Fomalhaut 

W. 

78     13    44 

S333 

79  37  17 

3338 

81     0  45 

3343 

82  24     8 

3S45 

a  Pegasi 

W. 

56  42  37 

3071 

58  II  22 

3073 

59  40     5 

3074 

61     8  46 

3077 

Pollux 

E. 

63  25     7 

aw 

61  53  23 

3937 

60  21  51 

3946 

58  50  31 

3955 

Mars 

E.- 

78  56  22 

2833 

77  22  36 

3839 

75  48  59 

3847 

74  15  32 

3854 

Regains 

E. 

100  13  34 

a869 

98  41     I 

3897 

97     8  38 

3903 

95  36  25 

3913 

24 

Fomalhaut 

W, 

89  19  43 

S373 

90  42  30 

3380 

92     5     9 

3387 

93  27  40 

3394 

a  Pegasi 

W. 

68  31  25 

3091 

69  59  46 

3094 

71  28     3 

3097 

72  56  16 

3XOI 

Pollux 

E. 

51   16  45 

3002 

49  46  35 

3013 

48  16  37 

3033 

46  46  51 

303X 

Mars 

E. 

66  30  33 

3889 

64  58     0 

3893 

63  25  35 

3901 

61  53  18 

3908 

Regulus 

E. 

87  57  36 

3946 

86  26  16 

3953 

84  55     4 

9959 

83  24    0 

3965 

25 

Fomalhaut 

W. 

100  18     0 

3438 

loi  39  33 

3448 

103     0  55 

3459 

104  22     5 

3470 

a  Pegasi 

W. 

80  16  II 

3i«> 

81  43  56 

3134 

83  II  36 

3x39 

84  39  II 

3133 

a  Arietis 

W. 

36  52  52 

3029 

38  22  29 

3031 

39  52     3 

3034 

41  21  34 

3035 

Pollux 

E. 

39  21  13 

3087 

37  52  47 

3099 

36  24  36 

3x13 

34  56  42 

3137 

Mars 

E. 

54  13  53 

3939 

52  42  2'4 

394s 

51   II     2 

395X 

49,  39  48 

3958 

Regulus 

E. 

75  50  33 

3994 

74  20  13 

3999 

72  49  59 

3005 

71   19  52 

3009 

26 

a  Pegasi 

W. 

91  55  51 

3153 

93  22  56 

3x58 

94  49  55 

3163 

96  16  49 

3168 

a  Arietis 

W. 

48  48  27 

3048 

50  17  40 

3051 

51  46  50 

3053 

53  15  57 

3056 

PoUux 

E. 

27  42     4 

3»3 

26  16  22 

335X 

24  51   13 

3383 

23  26  40 

3319 

Mars 

E. 

42     5  39 

3990 

40  35  14 

3997 

39     4  58 

3005 

37  34  51 

30x4 

Regulus 

E. 

63  50  48 

3P34 

62  21  17 

3038 

60  51  51 

3043 

59  22  30 

3047 

27 

a  Arietis 

W. 

60  40  44 

3069 

62     9  32 

3070 

63  38  18 

3073 

65     7     I 

3075 

Aldebaran 

W. 

28  37  12 

3333 

30     2  42 

3330 

31  28  28 

3209 

32  54  27 

3198 

Mars 

E. 

30     7     3 

30«54 

28  38     9 

3078 

27     9  32 

3092 

25  41  13 

3x10 

Regulus 

E. 

51  57     5 

3067 

50  28  15 

3070 

48  59  29 

9074 

47  30  48 

3078 

28 

a  Arietis 

W. 

72  30    0 

3083 

.    73  58  30 

3085 

75  26  58 

3086 

76  55  25 

3087 

Aldebaran 

W. 

40     6  46 

3168 

41  33  34 

3163 

43     0  27 

3159 

44  27  25 

3156 

Regulus 

E. 

40     8  33 

3097 

38  40  20 

31OX 

37  12  12 

S105 

35  44     8 

3x10 

Spica 

E. 

94     5  14 

3069 

92  36  27 

3073 

91     7  43 

9073 

89  39     1 

3074 

29 

a  Arietis 

W. 

84  17  21 

3091 

85  45  42 

3091 

87  14     3 

309X 

88  42  24 

3090 

Aldebaran 

W. 

51  43  10 

3143 

53  10  28 

3139 

54  37  50 

3138 

56     5  14 

.  3134 

Regulus 

E. 

28  25  14 

3135 

26  57  47 

3X43 

25  30  28 

3150 

24     3  19 

3159 

Spica 

E. 

82  15  49 

3078 

80  47  13 

3078 

79  18  37 

3079 

77  50     2 

3078 

Jupiter 

E. 

95  37     5 

3x50 

94     9  56 

3x51 

92  42  48 

3150 

91   15  39 

3150 

30 

a  Arietis 

W. 

96     4  20 

3086 

97  32  47 

3085 

99     I   15 

3082 

100  29  46 

3081 

Aldebaran 

W. 

63  23     3 

3I3I 

64  50  47 

3x19 

66  18  34 

3"5 

67  46  25 

3112 

Spica 

E. 

70  26  56 

3074 

68  58  15 

3073 

67  29  33 

3071 

66     0  48 

3069 

Jupiter 

E. 

83  59  44 

3145 

82  32  29 

3X43 

81     5  12 

3x41 

79  37  52 

3139 

31 

a  Arietis 

W. 

107  53     4 

3066 

109  21  55 

3053 

no  50  50 

3059 

112  19  50 

3055 

Aldebaran 

W. 

75     6  44 

3093 

76  35     3 

3088 

78     3  27 

3083 

79  31  57 

3078 

Pollux 

W. 

33  32  56 

3178 

34  59  32 

3165 

36  26  23 

3153 

37  53  29 

3140 

Spica 

E. 

58  36  21 

3055 

57     7  16 

3053 

55  38     7 

3047 

54     8  53 

3043 

Jupiter 

E. 

72  20  31 

3135 

70  52  52 

3121 

69  25     8 

3118 

67  57  20 

3"3 

Venus 

E. 

100  14  59 

S330 

98  49  13 

3317 

97  23  24 

3214 

95  57  31 

3210 
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MERCURY,  1898. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

1 

1 

Ascension. 

Var.  of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
DecL 
fori 
Hour. 

Meridian 
Passage. 

1 

Ascensioa 

Var.of 
R.A. 
fori 
Hoar. 

Apparent  . 
Declinadon. 

Var.  of 
DecL 
fori 
Hour. 

1 

Meridian 
Passage 

No^. 

Natm, 

ASM. 

Nb^, 

AiMS. 

Noom, 

Kotm. 

N^m. 

h  m     ■ 

■ 

0      •         m 

m 

h   m 

h  m     s 

s 

•    *      » 

m 

h   m 

Z 

19  35  26.01 

-8.605 

-20  z6  Z2.7 

+99.51 

050.5 

Z 

19  16  55.XZ 

+19.989 

-2Z  48  24.8 

-IH7 

22  3X.O  t 

2 

19  31  37-24 

10.4*4 

20    5  15.4 

«5.a4 

042.8 

2 

19  2Z  54.30 

13.644 

2X  48  28.4 

+  Z.18 

22  32.2 

3 

1927    7.72 

11.984 

X9  56    Z.6 

ao.91 

034.4 

3 

Z927    Z.78 

19.974 

2Z  47  27.3 

3.99 

22  33.5 

4 

1922    4.71 

13.904 

Z9  48  31.6 

16.6a 

025.5 

4 

Z9  32  16.80 

13.974 

2Z  45  X9.6 

6-73 

22  35.0 

5 

Z9  16  37.  z8 

14.017 

29  42  43.2 

ia.43 

0  z6.z 

5 

19  37  38.73 

13-549 

2x42     3.6 

9.6X 

2236.5 

6 

19  10  55.44 

-14-383 

-19  38  32.9 

+  8.43 

$  0  6.5 
\n  M.9 

6 

Z9  43    6.96 

+13-800 

-2Z  37  37.8 

+19.55 

22  38.1 

7 

19    5IO-4I 

X4.a94 

19  35  56.3 

4.64 

23  47-4 

7 

Z9  48  40.94 

14.038 

2Z  32     0.9 

15.54 

2239.8 

8 

x8  59  32.77 

X3.77a 

19  34  48.9 

+  X.01 

23  38.2 

8 

X9  54  20.  x8 

14.938 

2Z  25  ZZ.5 

18.58 

22  41.6 

9 

18  54  12.41 

za.8G6 

1935    6.2 

-«.4a 

23  29.4 

9 

20    0   4.25 

14.439 

2Z  Z7    8.7 

91.65 

22  43.4  1 

lO 

18  49  17.70 

ZI.648 

19  36  43.6 

5.66 

23  2Z.Z 

xo 

20    552.77 

14.609 

2Z     7  5Z.8 

94.76 

2245-4 

I 

11 

x8  44  55.20 

-ZO.X94 

-19  39  36.0 

-8.68 

23  13.4 

zz 

20  XI  45.36 

+14.771 

-20  57  Z9.8 

+97.9X 

I 
22  47.4  1 

12 

18  41    9.64 

8.383 

19  43  38.0 

X1.43 

23    6.4 

X2 

20  X7  41.66 

14.990 

20  45  3Z.9 

SX.06 

22  49.4 

13 

18  38    3.85 

6.891 

19  48  43.1 

13.93 

23    0.0 

13 

20  23  41.41 

15.058 

20  32  27.5 

34.98 

22  51.5 

M 

18  35  39.09 

5-174 

19  54  44-2 

16.10 

22  54.3 

14 

20  29  44.34 

15.185 

20  z8    6.Z 

37.50 

22  53-7 

15 

18  33  5532 

S.48a 

20    z  33.0 

17.91 

22  49.3 

X5 

20  35  50.20 

15.309 

20    227.3 

40.74 

22  55-9/ 

1 

z6 

x8  32  51.50 

-  1.849 

-20   9    0.9 

-19.35 

22  44.8 

x6 

20  4Z  58.76 

+15.411 

-19  45  30.5 

+43.99 

22  58.1  1 

17 

18  32  25.91 

-cagg 

20  16  58.8 

flo.41 

22  41. 1 

17 

2048    9.85 

15.519 

19  27  Z5.5 

47.96 

23     0.4! 

i8 

18  32  36.38 

+  X.154 

20  25  17.6 

31.09 

22  37.8 

18 

20  54  23.27 

15.606 

Z9    742.0 

50.53 

23     2.7 

19 

18  33  20.45 

a.  503 

20  33  48.Z 

ai.40 

22  35.2 

19 

21    0  38.87 

15.694 

18  46  49.8 

53-8« 

23    5-1 

20 

18  34  35-61 

3.744 

20  42  2X.8 

•1.35 

22  33.0 

20 

21    6  56.55 

15.778 

z8  24  38.6 

57X9 

23     7.5, 

21 

z8  36  19.36 

+  4.883 

-20  50  50.4 

-90.97 

22  3Z.2 

2X 

21  X3  16.16 

+15.856 

-x8    X    8.2 

+60.49 

23    9.9 

22 

18  38  29.20 

5.9M 

2059   6.Z 

00.98 

22  29.8 

22 

21  X9  37.60 

15.931 

X7  36  18.6 

63.79 

23  12.3 : 

23 

18  41    2.87 

6.868 

2Z    7    Z.7 

19.30 

22  28.7 

23 

2X  26    0.82 

i6.0Q3 

X7  xo    9.7 

67.03 

23  14.8  1 

24 

x8  43  58.20 

7.788 

2Z  Z4  30.7 

18.07 

22  28.0 

24 

21  32  25.73 

16.079 

x6  42  41.3 

70.34 

23  173 

25 

18  47  13.19 

8.509 

21  2Z  27.3 

16.60 

22  27.6 

25 

21  38  52.29 

16.140 

x6  X3  53.4 

73.65 

23  19.8 

26 

18  50  46.04 

+  9.ai7 

-2Z  27  45.9 

-14.99 

22  27.4 

26 

2Z  45  20.47 

+16.907 

-X5  43  46.0 

+76.96 

23  22.4 

27 

18  54  35.06 

9.859 

2Z  33  i81.9 

13.05 

22  27.4 

27 

21  5x  50.23 

16.973 

15  12  19.3 

80.96 

23  25.0 

28 

18  58  38.77 

10.441 

2Z  38  ZO.7 

11.00 

22  27.9 

28 

21  58  21.58 

16.340 

14  39  33.3 

83.57 

23  27.6 

29 

19    255.80 

10.969 

2Z  42     8.7 

8.81 

29  28.4 

29 

22    4  54-53 

16.407 

14    527.9 

86.88 

23  30.2 

30 

19    724.91 

11.449 

2Z  45  Z2.3 

6.48 

22  29. 1 

30 

22  XX  29.08 

16.474 

1330    3.3 

90.17 

23  32.9 

31 

19  12    5.02 

+11.886 

-2Z  47  z8.6 

-403 

22  30.0 

31 

22  x8    5.28 

+16.543 

-X2  53  19.9 

+93.45 

23  35-6 

32 

19  16  55.11 

+ia.a83 

-2Z  48  24.8 

-X.47 

22  3Z.0 

32 

22  24  43.X5 

+16.613 

-X2  X5  X7.9 

41*6.79 

23  38.3 

Day  of  the  Month. 

1st 

6th. 

11th. 

16th. 

21st. 

86th. 

tlst 

Day  of  the  Month. 

6th. 

10th. 

16th. 

Mth. 

tSth. 

Semidiameter  . 
Hot.  Parallax  . 

m 
4.6 

Z2.2 

5.0 
13.2 

Z2.8 

w 

4-4 
ZI.6 

39 
Z0.4 

3.5 
9.4 

m 
32 

8.6 

Semidiameter .    . 
Hor.  Parallax .    . 

3.' 

8.< 

w 
3          2.8 

5     7.5 

2.7 
7.2 

m 

6.5 

)       2.5 
)       6.7 

1 

Note.— The  sign  +  indici 

ites  north  declinatioiis;  the  sign  —  indicates  south  declinadoot. 

• 

* 

MEROUET,  1898. 

2ld 

n                                                  GREENWICH  MEAN  TIME. 

Ifl                                  MARCH. 

APRIL, 

•5 

ASCCDSiOD. 

Var.  of 
R.A. 

fori 
Hour. 

Apparent 
DecUaation. 

Var-  of 
Decl. 

Hour. 

Meridian 

^ 

5 

Appjsront 

ItiKht 
Ascoosioo. 

Var.  of 
RA. 
for  1 
Hour* 

Apparent 
Dccliaatian. 

Var.  of 
DocL 
for  I 
Hour, 

Meridian 
Passjage. 

iVMIi, 

JVflMt 

ATMi. 

NmfM. 

Nocn. 

Nifom. 

ATrtM, 

A^rt^*. 

b     m      s 

5 

a         t          J" 

* 

h    m 

h    m     s 

g 

.      .      . 

n 

b     m 

I 

32     4  54^53 

-f-ie.407 

-14    S  279 

+  86-^8 

23  30.2  1 

I 

I  39    5.84 

-M6.ooa 

+11  3750.7 

+ia2.27 

0  59-7  , 

a 

22  I  r  29,0s 

16-474 

13  30    3-3 

90.17 

23  32-9 

2 

I  45  24,38 

15-537 

12  25  45.7 

117,33 

1     2.1 

3 

22  iS    5.2S 

16.MJ 

125319.9 

93-45 

33  35.fi 

3 

I  51  30,70 

J4-99I 

13  ir  34-2 

11J.74 

1     42 

4 

J  2^  2443.15 

i6.6Ti 

12  15  17.9 

96.73 

23  3S-3 

4 

I  57  23.50  1 

14.4™ 

T3S5    5-7 

105 .83 

r    6.2 

5 

22  31  22.74 

ie.G8S 

11  35  57-4 

99*9S 

2341,1 

5 

2     3     1.51 

'3-759 

14  36  rt,o 

99,56 

I    7-9 

1   ^ 

22  38    4.11 

+i5.?6a 

-1055  19.1 

+i03,ai 

33  43-9 

6 

2     823,53 

+13-069 

+  t5  1443-1 

+  92.99 

t    9-3 

7 

224447,32 

I&,H40 

10  13  23.6 

106.41 

23  46.7 

7 

21328.45 

11,334 

15  50  32.3 

B6,i6 

1  10,4 

8 

22  51  31,44 

16.911 

9  30  ik6 

109.58 

23  49-5 

8 

2   18    15.24 

tt.S5H 

16  23  35.9 

79*11 

1  11.3 

9 

22  5S  19.53 

i7.«H 

3  45  43.S 

113.71 

23  52.4 

9 

2  22  42,94 

10,744 

iG  53  48.3 

71-90 

I  11-7 

lO 

33    5    8-64 

I7.tiflg 

S    0    1.5 

115,80 

23  55.3 

10 

2  26  50,70 

9.8^ 

1721    5.8 

IH.54 

I  ii.g 

11 

35  11  59-83 

+17-177 

-  7  13    S-9 

+uH.»a 

23  58*3 

11 

3  30  37*77 

+'9.riaft 

+  '7  45  25-4 

+  57-08 

I  11.7 

'     t2 

2J   1853.16 

t7-*67 

6  24  sS-7 

i^T.77 

12 

234      3*45: 

K,ir6 

tS    644.8 

49*5* 

I  11.2 

t3 

23  25  4S.67 

17.3S8 

5  35  4r^@ 

[34.6a 

D     1.3^ 

n 

2  37    7-17 

7.19a 

1825    i.S 

41.89 

1  10,3 

H 

23   32  4G.35 

1MI3 

4  45  17-5 

"7.37 

0    4-3 

14 

=  39  48*44 

6,2^6 

18  40  15. 1 

34-21 

I    9.0 

13 

23  39  46.20 

T 7-539 

3  53  49-0 

149-99 

0    7*3 

15 

2  42    6,90 

5-390 

iS  52  23,7 

26.49 

I    7.4 

i6 

234648.19 

+i7.fa« 

"  3    t  T9.3 

+131-45 

0  10.4 

16 

2  44    2.30 

+  4-3*7 

-i-ig    I  26.3 

+  J8,74 

I    5.3 

^7 

33  53  5^**4 

17.709 

2    752,7 

154-73 

0  13.6 

17 

3  45  34-57 

3-363 

19    7  23  I 

10.98 

I    2.9 

i8 

0    0  58.19 

'7-7«S 

I  T3  33-9 

136.80 

0  16,7 

18 

2  4fi  43-75 

1,404 

ig  10  13.9 

+    3-as 

1    0.1 

19 

0    8    5,85 

17*853 

-  0  i3  ^S.a 

i3B.6^ 

019.9 

19 

2  47  30.08 

1,460 

T9    959.7 

-    4.43 

0  56.9  [ 

20 

0  15  14.97 

17*906 

+  0  37  17-7 

140.15 

0  23,2 

2Q 

2  47  54'00 

+  0-S3H 

ig    6  42.0 

11,03 

053.4 

21 

0  22  25.19 

+17*943 

+  I  33  36*3 

414T-3S 

D  26.4 

21 

2  47  56.16 

-  0,352 

+19    023.5 

-  19.49 

0495  . 

22 

0  29  36-07 

17.960 

2  3«  19-4 

143-18 

0  29.6 

22 

2  47  37.43 

1-300 

1831    7>9 

2G,77 

0  45,2 

33 

0  36  47.Q3 

"7- 951 

3  27  17.6 

142,59 

032.9 

23 

3  46  38,96 

1,936 

18  39    0.7 

a3*78 

0  40.6 

M 

°  43  57^49 

17,913 

4  24  20.2 

142,55 

D  36.1 

24 

246    11.13 

a.Tag 

t8  24    9.2 

40-45  i 

0  35'8 

*5 

0  51    6,61 

17-840 

5  21  15.8 

142-W 

039.3 

25 

2  44  48.56 

3-3P4 

18    642.5 

46.70 

0  30.6  1 

26 

0  ss  13^33 

+»7.7a« 

+  <J  17  51-7 

+140.01 

042,5 

26 

2  43  20.10 

-  3.967 

+174651,8 

-  53-43 

0  25.2 

,37 

1    5  17.22 

»7-57« 

7  13  54-5 

13^36 

045.6 

27 

2  41  3S.86 

4-453 

17  24  50^9 

57-53 

0  ig.6 

2S 

r  12  i6-6r 

17-365 

8  9  II. e 

137-03 

043-7 

28 

3  39  47-12 

4.841 

17    035.8 

61.94 

0  13.8 

^ 

I  19  10.46 

iMii 

9    327-5 

134-20 

051.6 

29 

23747-29 

5-137 

1635  24.1 

65.57 

0    7.9 

30 

I  25  57.51 

16.800 

9  56  28.6 

130.79 

054.4 

30 

2  35  41-88 

5.306 

16    835.5 

63.32 

}ti   &5.8 

31 

I  32  36.43 

+16.433 

+10  48    0.8 

+xa6.8o 

057.1 

31 

2  33  33.45 

-  5.378 

+15  40  51.8 

-70.17 

23  49.8 

32 

139    5-84 

+16.008 

+11  37  50.7 

+iaa.27 

059.7 

32 

2  31  24.54 

-5.346 

+15  12  34.9 

—  71.08 

23  43.8 

Day  of  the  Month. 

M. 

7th. 

12th 

17th. 

22d. 

27th. 

Day  of  the  Month. 

Ist. 

6th. 

11th. 

16th. 

2 

Ist 

26th. 

„ 

1* 

n 

„ 

w 

It 

•• 

„ 

„ 

„ 

„ 

1* 

Semidiameter  . 
Hor.  Parallax  . 

•     • 

2.5 
6.6 

2.5 
6.5 

2.5 
6.5 

2.5 
6.6 

2.6 

6.8 

2.7 
7.2 

Sei 
He 

midiameter  .     .     . 
>r.  Parallax  .     .     . 

30 

7-9 

1*^ 
8.9 

3.9 
10.2 

4-5 
11.8 

I 

3-5 

5-6 
X4.9 

The  sign  -f-  prefix 

ed  to  the  hourly  cha 
una.    The  sign  -  is 

ngeol 
idlcat 

\  declination  indicates  th 
es  that  north  declination 

at  north  declinations  are  increasing  and  south  decl 
s  are  decreasing  and  south  declinations  increasini 

[nations 
I' 
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GREENWICH  MEAN  TIME. 

MAY. 

1 
JUNE. 

I 

1 

Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
Decfinatioa 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

1 

Ascension. 

Var.  of 
R.A. 
fori 

Hour. 

Apparent 
DecUnation. 

Var.  of 
DecL 
for  x 
Hour. 

Merirfiaa 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

— 

Noon. 

Noom, 

h   m      8 

8 

0        p          m 

n 

h    m 

h   m      s 

8 

e       t         M 

m 

h    III 

I 

2  33  33-45 

-  5.378 

+15  40  51.8 

-70.17 

23  49.8 

1 

3    I  22.29 

+xx.aii 

+13  43  52.5 

-Wi.a6 

22  22.0  1 

2 

2  31  24.54 

5.346 

15  12  34-9 

7X.08 

23  43.8 

2 

3    5  57-59 

11.73X 

14    854.2 

e^.85 

22  22.8 

3 

2  29  17.64 

5.2X3 

M44    7-4 

71.05 

23  37.8 

3 

3  10  45-39 

13.353 

14  34  55.2 

66.ao 

22  23.9  1 

4 

227  15.  II 

4.983 

14  15  52.1 

70.07 

23  31.9 

4 

3  15  45.74 

13.777 

15    149.7 

68.39 

22  25-2  1 

5 

2  25  19.16 

4.666 

13  48  11.2 

68.19 

23  26.2 

5 

3  20  58.69 

13.304 

15  29  31.2 

70.1a 

22  26.6 

6 

2  23  31.76 

-4.«7a 

+13  21  25.4 

-«5.49 

23  20.6 

6 

3  26  24.34 

+13.835 

+15  57  53-4 

+7X.69 

22  28.3 

7 

2  21  54.68 

3.808 

12  55  53-8 

23  15.3 

7 

3  32    2.82 

14.37a 

i6  26  50.1 

73.98 

22  30.2 

8 

2  20  29.46 

3.«85 

12  31  53.6 

57.89 

23  10.2 

8 

3  37  54.26 

14.916 

J6  56  14.2 

73.9B 

22  32.3 

9 

2  19  17-38 

a.715 

12    9  39-8 

53.18 

23    5.3 

9 

3  43  58.84 

15.466 

17  25  58.6 

74.67 

22  34.6  1 

lO 

2  18  19.46 

a.  106 

II  4924.9 

48.00 

23    0.6 

10 

3  50  16.71 

16.034 

17  55  55-7 

75.04 

22  37.2 

II 

2  17  36.51 

~  1.469 

+11  31  18.9 

-42.45 

22  56.2 

II 

3  56  48.06 

+X6.589 

+18  25  57.8 

+75-07 

22  40.1 

12 

2  17     9,12 

0.8x1 

II  15  29.7 

36.66 

22  52.1 

12 

4    333.03 

17.159 

18  55  56.3 

74.74 

2243.2 

13 

2  16  57.69 

-  0.140 

II    2    2.7 

30.60 

22  48.2 

13 

4  10  31-75 

17.735 

19  25  42.5 

74-04 

22  46.4 

14 

217     2.46 

+  0.538 

10  51    1.7 

•4.47 

22  44.6 

14 

4  17  44-31 

18.3x3 

19  55    7.0 

73.93 

22  49.9 

15 

2  17  23.53 

i.ax7 

10  42  28.6 

18.30 

22  41.3 

15 

4  25  10.76 

18.893 

20  23  59.7 

71.39 

22  53.6  . 

i6 

2  18     0.85 

+  i.89« 

+10  36  23.3 

— ia.i6 

22  38.2 

16 

4  32  51.08 

+19.468 

+20  52  10. 1 

■+«9.40 

22  57-5 

17 

2  18  54.27 

«.559 

10  32  44.6 

6.08 

22  35.4 

17 

4  40  45.14 

ao.036 

21  19  27.1 

66.94 

23      1.7 

i8 

2  20     3.60 

3.ai7 

10  31  30.5 

—  o.ia 

22  32.9 

18 

4  48  52.70 

ao.59a 

21  45  39.2 

<^99 

23    6.1 

19 

2  2Z  28.58 

3.863 

10  32  37-7 

+  5.69 

22  30.6 

19 

4  57  13-39 

8i.xa9 

22  10  34.5 

60.54 

23  10.8 1 

20 

2  23     8.91 

4496 

10  36    2.1 

11.3a 

22  28.6 

20 

5    546.70 

81.643 

22  34    0.9 

56.58 

23  156 

21 

2  25     4.28 

+  5- "6 

+1041  39.5 

+16.76 

22  26.8 

21 

5  14  31.92 

+33.133 

+225546.1 

+53.11 

23  20u6 

22 

2  27  14.37 

5.7M 

10  49  24.7 

ax.9S 

22  25.3 

22 

5  23  28.21 

33.563 

23  15  38.2 

47-15 

23  25.7 

23 

2  29  38.85 

6.315 

10  59  12.5 

36.97 

22  24.0 

23 

5  32  3451 

«.955 

23  33  25.7 

41-73 

23  311 

24 

2  32  17.38 

6.89* 

II  1057.5 

31.74 

22  22.9 

24 

5  41  49-60 

33.393 

23  48  57.8 

35.88 

23  36.5 

25 

2  35'  9.68 

7.46a 

II  24  34-2 

36.a8 

22  22.0 

25 

5  51  12.10 

33.571^ 

24    2    4.9 

39.65 

23  42.1 1 

26 

2  38;i5.48 

+  8.020 

+"39  56.8 

^-40.57 

22  21.4 

26 

6    0  40.48 

+33.783 

+24  12  38.5 

+33.  xo 

23  47-7 

27 

2  41  34-53 

8.567 

II  5659.5 

44-6a 

22  20.9 

27 

6  10  13.11 

33.935 

24  20  31.9 

16.31 

23  53-4 

28 

2  45    6.62 

9.X06 

12  15  36.6 

48.43 

22  20.7 

28 

6  19  48.32 

33-996 

24  25  40.2 

9.36 

23  59.0 

29 

2  48  51.57 

9.638 

123542.1 

5a.oo 

22  20.8 

29 

6  29  24.38 

33.996 

24  28    0.3 

+  3.3X 

30 

2  52  49.23 

XO.X66 

12  57  10.5 

55.33 

22  21.0 

30 

6  38  59.62 

33.938 

24  27  31.0 

-  4-75 

0    4-7 

31 

2  56  59.49 

+XO.690 

+13  19  56.0 

+58.4a 

22  21.4 

31 

6  48  32.43 

+33.795 

+24  24  13.0 

-IX.74 

0  I0w3  j 

32 

3    I  22.29 

+ix.aii 

+13  43  52.5 

+6i.a6 

22  22.0 

32 

6  58    1.30 

+33.600 

+24  i8    8.7 

-18.59 

0 15-9 ; 

-1 

Day  of  the  Month. 

1st 

•th. 

11th. 

16th. 

Slat 

26th. 

Slst 

Day  of  the  Month. 

6th. 

10th. 

16th. 

Mth.  1  SSth. 

1 

-1 
Mth. 

.. 

2.5; 
67: 

Sei 
Ho 

nidiameter  . 
r.  Parallax  . 

5.9 
15.7 

5.9 
15.7 

5.7 
15.0 

5.2 
13.8 

4.7 
12.5 

- 

4.3 
11.3 

3.8 
10.2 

Semidiameter .     .     . 
Hor.  Parallax  .     .     . 

3.5 
9.2 

3.2 
8.3 

7.6 

-    1      . 
2.7      2.6 

7.1  1    6.8 

1 

NoTB.— The  sign  4*  India 

fttes  north  declinations ; 

the  sign  -  ind 

icates  south  declinations. 
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JULY. 

AUGUST, 

Is 

"^iT 

Var.  of 
R.  A,     1      Apparent 

Var.  of 
Decl. 
Tor  E 

Hoar. 

Meridian 
Pdbsaii;tt. 

A*.^^^^^*        Var.  of 
A^--          KA. 

App«nnt 
Deollnatioa. 

Var,  of 

DeoL 
for  1 
Hour. 

Meridian 
Passage. 

*--• 

AV.*. 

J^«». 

J\^««, 

AW*. 

AW«. 

A^«w. 

.Vrtw. 

h    m     a 

s 

a 

# 

h    m 

h   m     ■ 

B 

q 

IP 

b    tn    ! 

I 

648  32,43 

■H3*793 

+^4  24  13,0!    -11.74 

0  J  0,3 

I 

10  23    6,51 

+*i.332 

+9  13  38-2 

-5,.5o'     I  47.7  11 

a 

658        I.JO 

^.60D 

2418    B.7I 

tB.53 

0  15.9 

'2 

^0  32  33.84 

10.944 

8  38  49.^ 

$1.55 

I  48.2 

3 

7     724-80 

aa-ijo 

24    522.3 

2S.I4 

0  21.4 

3 

ro  36  51*81 

lo.SSa 

8-  2  25.0 

90.43 

1  48.5 

i    4 

7  1641,70 

23.052 

23  57  59.0 

31.65 

0  26.7 

4 

10  41     0.31 

10.155 

7  36  29.9 

B9,i3 

148.7 

1   5 

7  35  50.95 

31.717 

23  44    5-2 

37.;« 

031.9 

5 

104459,18 

9.7SO 

651    8,3 

87.64 

I  48.7 

16     7  34  5r,6i 

t 

+at.3i7 

+23  2748.1 

-43.38 

037.0 

6 

10  48  48*32 

+  $■335 

+6  16  24.8 

-85*96       148*6 

7     74342.gr 

ai.934 

23    915^8 

49.05 

0  42.0 

7 

10  52  27.18 

8,910 

54223.9 

84,08       I  48.3 

si    75224.27 

3i.5og 

22  48  36.2 

54-1^ 

1146.7 

8 

105555.81 

8.473 

5    9  10.5 

^t.oQ  i      1  47. 8 

9;    8    0  55-2t 

JSI.067 

22  25  58.3 

58.^ 

05^.3 

9 

1059  13.78 

e,oia 

4  36  49.7 

79.6s  i    I  47.2 

10 

S    9  15.40 

20.613 

22     t  29.9 

63.afi 

0557 

10 

11     2  20.70 

7-554 

4    527-1 

77,  *5 

i4<5.3 

n 

8  17  24.61 

+ao.iS2 

+21  35  I9'9 

-67,43 

059.9 

II 

11     5  16,21 

+  7-068 

+3  35    8-3 

-M.|7 

145.3 

11 

8  25  22.70 

ig^m 

21    7  3^*5 

71.14 

1     3-9 

12 

1 1     7  59.80 

e.561 

3     559.5 

71*32 

144.1 

13 

8  33    9-63 

19-4*1 

20  38  27.6 

74^54 

I    7^8 

13 

1 1  10  30.96 

6.03:2 

2  38    7-3 

^.9H 

142.7 

1  ^4 

8  40  45. 36 

ia.757 

20    8     1,0 

77.62 

I  11.4 

M 

II  1249.15 

5.475 

2  II  38.6 

6*33 

I  41,0 

^5 

848  la.oo 

fS.agC 

19  3O  24.2 

S0.10; 

1  14-9 

IS 

It  J4  53.75 

4,900 

I  46  41*0 

fio.40 

I  39,1 

1 
1X6 

8  55  23.62 

+17.840 

+19    344.2 

-8a.89 

I  18.2 

16 

II  16  44.11 

+  4.292 

+1  23  22.3 

-56.09 

I.  37.0 

I17 

9    2  26.37 

17.390 

18  30    7.8 

85.10 

I  21.3 

17 

II  18  19.54 

3.655 

I     I  51.6 

51.4a 

I  34.6 

18 

9    9  18.40 

16.947 

175541-4 

87.05 

2  24.2 

18 

II  19  39.28 

2.986 

0  42  17.6 

46.35 

I  32.0 

19 

9  1559-87 

16.510 

17  20  31.3 

88.76 

I  27.0 

19 

II  2042.61 

2.286 

0  24  50.0 

40.88 

I  29.1 

20 

9  22  30.95 

16.081 

16  44  43.0 

90.23 

I  29.5 

20 

II  21  28.77 

1.555 

+0    938.9 

34.98 

125.9 

21 

9  28  51.82 

+15.659 

+16    822.1 

-91.47 

1  31-9 

21 

11  21  57.00 

+  0.793 

-0    3    5-2 

-«8.62 

I  22.4 

22 

9  35    2.65 

i5-a44 

15  31  34-0 

92.50 

134-2 

22 

II  22    6.60 

+  0.003 

0  13  11.3 

«i.8x 

I  18.6 

23 

941     3.58 

14.836 

14  54  23.6 

93.3a 

I  36-2 

23 

II  21  56.94 

-  0.812 

0  20  28.3 

14.54 

I  14.5 

24 

9  46  54.79 

14.433 

14  16  56,0 

93.95 

1  38.1 

24 

II  21  27.46 

1.647 

0  24  45.4 

-  6.82 

I  10.1 

25 

9  52  36.40 

14.036 

13  39  15.6 

94.39 

I  39.9 

25 

II  20  37.77 

a.494 

0  25  52.4 

+  1.32 

I    5-3 

26 

958    8.54 

+13.643 

+13     I  26.8 

'94.65 

141.5 

26 

11  19  27.70 

-  3.344 

-02339.3 

+  9.83 

I    0.2 

27 

10     3  31.31 

«3.254 

12  23  34-1 

94.7a 

142.9 

27 

11  17  57.32 

4.185 

0  17  58.2 

18.65 

054.8 

28 

10    8  44.78 

13.868 

II  45  41.8 

94.6a 

144.1 

28 

II  16    7.02 

5.001 

-0    8  42.8 

27.67 

049.0 

29 

10  13  49.01 

12.485 

II    754.0 

94.34 

145.2 

29 

II  13  57.61 

5.775 

+0    410.3 

36.76 

042.9 

30 

10  18  44.05 

z2.ioa 

10  30  14.8 

93.90 

I  46.2 

30 

II  II  30.30 

6.488 

0  20  40.7 

45.75 

036.5 

31 

10  23  29.89 

+11.718 

+  95248.1 

-93.a9 

147.1 

31 

n    8  46.85 

-  7.  "7 

+0  40  44.2 

+54.48 

029.9 

32 

10  28    6.51 

+11.332 

+  9  15  38.2 

-90.50 

147.7 

32 

II    549.52 

-7.640 

+1    411.9 

+62.72 

0  23.0 

1 
1 

Day  of  the  Month. 

6th. 

10th.   16th 

1 

.   80th. 

26th. 

80th. 

Day  of  the  Month. 

4th. 

0th.  i  14th 

1 

10th. :  84th. 

80th. 

! 

Semidiameter  .     .     . 
1  Hor.  Parallax  .     .     . 

1 

2.5 

6.7 

.    1      . 
2.6  1    2.7 

6.9      7.2 

1 

2.8 

75 

3.0 
8.0 

f 

3.2 
85 

Semidiameter .     .     . 
Hor.  Parallax  .     .     . 

35 
92 

H         1             „ 
38'         4.1 

9  9    10.8 

45      4-9      5.2 
11.8    12.8    13.7 

i                    1 

1 

1  The  8i^  4-  prefixed  to  the  hoarly  change  of  declii^at 
are  decreasing.    The  sign  —  indicates  that  no 

on  indicates  that  north  declinations  are  increasing  and 
rth  declinations  are  decreasing  and  sooth  declinations 

south  declinations 
increasing. 
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SEPTEMBER. 

OCTOBER. 

Aueasion, 

Vir.of 
IL4. 

fori 
Hour. 

Declinaaon. 

Vflr.  of 
DecL 
fori 
Hour. 

MtfridiEm 

1 

Abcojujoil 

Var.of 

for  1 
Hour. 

Apparent 

DecLiuadoiL 

DecL 
for  I 
Hour. 

»Icridu« 

-S 

1 
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■s 

5 

P4SUC6 

JVi™. 

M«p-. 

AT**. 

JVW*. 

A«.. 

Nt»M, 

JVWii, 
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h    m    8 

8 

•     «       • 

• 

h    m 

h   m    8 

8 

•     #       • 

• 

h    m 

Z 

II    549.52 

-7.640 
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+  63.73 
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I 

II  43  52.42 

+15.655 
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23    5.2 

2 
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8.034 
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70.33 
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2 
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15.808 
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IO8.01 

23    7.6 

3 
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2    0  14.8 
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3 
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15.915 
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4 

10  56    5.20 
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4 
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15.983 
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2312.5 

5 
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8.243 
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23  47.2 

5 

12    9  17.72 

16.018 
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2315.0^ 

6 

10  49  31.12 
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+  88.33 

23  40.2 

6 
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+16.O88 
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23  17-4 

7 

10  46  26.14 

7.442 
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88.96 

23  33.4 

7 
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16.018 
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23  19.9 

8 
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6.755 
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87.88 

23  27.0 

8 
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15.99a 
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23  22.3 

9 
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5  26  12.9 
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23  20.9 

9 
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113.09 
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lO 
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4.863 
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10 
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23  27.2 
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IZ 
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12 

10  35  57.49 

8.4x6 

6  58  59-9 

^.43 

23    5-4 

12 

12  53  57.77 

15.801 

4  12  45.2 

118.88 

2332.0! 

13 

10  35  15-75 

-  X.050 

7  24  19.0 

58.99 

23    1.3 
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Declination. 

Var.ul 

DecL 
for  I 
Hour. 

Meridian 

t 

Passage. 

Noon. 

No<m. 

Noon. 

No0m. 

Noon, 

AW». 

Noon. 

Noon, 

fa    zn  's 

8 

•      f        m 

m 

h    m 

h    m    • 

8 

9       t        m 

m 

h    m 

I 

13  27  55-05 

-19.837 

-10  44  56.8 

-7X.SX 

245.2 

I 

15  23  52.18 

•  +9.340 

-22  44  44.7 

-45.30 

242.9 

2 

13  31  51.07 

9.83X 

II   13  21.9 

70.78 

B45.2 

2 

15  i^  33.21 

9.180 

23     237.8 

44*  xa 

242.7 

3 

13  35  46.93 

9.824 

II  41  33-9 

70.38 

2  45-2 

3 

15  31  12.76 

9.X16 

23  20     2.2 

43.98 

242.4 

4 

13  39  42.65 

9.818 

12    932.3 

69.64 

•  2  45.2 

4 

15  34  50.73 

9.047 

23  36  57-7 

4X.7X 

2  42.1 

5 

13  43  38.22 

9.812 

12  37  16.5 

69.04 

245.2 

5 

15  38  26.99 

8.974 

23  53  24-0 

40.48 

241.7 

6 

13  47  3364 

+9.806 

-13    4  46.i) 

H».4X 

245-1 

6 

1542    1.43 

+8.895 

-24    9  20.8 

-39.34 

241.3 

7 

13  51  28.93 

9.801 

1332    0.1 

67.76 

245.1 

7 

15  45  33.91 

8.8zz 

24  24  47.7 

37.99 

240-9, 

8 

13  55  24.08 

9-795 

13  58  58.4 

67.09 

245-1 

8 

1549    4-30 

8.731 

24  39  44-3 

36.73 

240-5 

9 

13  59  19.08 

9.789 

14  25  40.2 

66.39 

245-1 

9 

15  52  32.46 

8.^5 

24  54  I0.4 

35.45 

2  4ao 

lO 

14    3  13-92 

9.78a 

1452    5.0 

65.67 

245.0 

10 

15  55  58.23 

8.5« 

25    8    5.8 

34.  x6 

a  39  5 

II 

14    7    8.59 

+9.775 

-15  18  12.1 

-64.9a 

245.0 

II 

15  59  21.47 

+«.4XS 

-25  21  50.2 

-38.86 

338.9 

12 

14  II     3.08 

9.767 

1544    i-i 

64.15 

245.0 

12 

16    2  42.01 

8.a97 

25  34  23.2 

3X.55 

238.3 

13 

14  14  57-37 

9-758 

16    931.3 

63.36 

245.0 

13 

16    559.^ 

8.X73 

25  46  44.7 

30.34 

237.6 

M 

14  18  51.43 

9-747 

16  34  42.2 

62.54 

244.9 

14 

16    9  14.24 

8.041 

25  58  34.4 

08.91 

236.9 

15 

14  22  45.25 

9.737 

16  59  33.2 

61.70 

244-9 

15 

16  12  25.55 

7.900 

26    9  52.2 

87.57 

2  36.1 

i6 

14  26  38.79 

+9.733 

-1724    3-8 

-^0.84 

244-8 

16 

16  15  33.38 

+7.75X 

-26  20  37.8 

— a6.« 

2  35-3 

I? 

14  30  32.00 

9.7" 

17  48  13.3 

59-95 

244.8 

17 

16  18  37.52 

7.59a 

26  30  50.9 

84.86 

2  34-4 

i8 

14  34  24.84 

9.695 

18  12    1.2 

59-04 

244.7 

18 

16  21  37.74 

7.434 

264031.3 

33.50 

2  33-5 

'  19 

14  38  17.28 

9.676 

18  35  27.0 

58.10 

244-7 

19 

16  24  33.81 

7.246 

'26  49  ^8.8 

88.13 

2325 

20 

1442    9.25 

9.655 

18  58  30.1 

57.  X5 

244.6 

20 

z6  27  25.48 

7.057 

26  58  13.1 

8O.74 

2  31.4  1 

21 

1446    0.71 

+9.633 

-19  21  lO.I 

-56.X8 

244-5 

21 

16  30  12.49 

+6.857 

-27    6  14. 2 

-19.35 

230-3 

1  22 

14  49  51.61 

9.608 

19  43  26.4 

55.18 

244-4 

22 

x6  32  54-57 

6.647 

27  13  41.8 

J7-95 

2  29.1 

I23 

145341.87 

9.580 

20    5  18.4 

54.16 

244-3 

23 

16  35  31-47 

6.435 

27  20  35.6 

X6.54 

227.7 

24 

14  57  31-43 

9.549 

20  26  45.7 

53.  X2 

244.2 

24 

1638    2.91 

6.198 

27  26  55.4 

15.13 

226.2 

25 

15    I  20.21 

9.515 

20  47  47.8 

5«.05 

244.0 

25 

16  40  28.59 

5.947 

27  32  41.0 

13.69 

224.7 

'26 

15    5    8.14 

-t9.478 

-21    8  24.1 

-50.97 

2  43-9 

26 

16  42  48.23 

+5.6B9 

-27  37  52.0 

-I8.34 

223.1 

27 

15    855.14 

9.438 

21  28  34-3 

49.87 

243.7 

27 

1645    x-55 

5.419 

27  42  28.2 

XO.78 

2  21.4 

28 

15  1241.14 

9-394 

21  48  17.9 

48.75 

243.5 

28 

1647    8.24 

5.X37 

27  46  29.2 

9.30 

219.6 

29 

15  16  26.04 

9-.346 

22    7  34-4 

47.62 

243.3 

29 

16  49    8.02 

4.84s 

27  49  54-6 

7.81 

2 17.7 ; 

30 

1520    9.75 

9.295 

22  26  23.5 

46.47 

243.1 

30 

16  51    0.59 

4.536 

27  52  44.1 

6.30 

2 15.6 

'31 

15  23  52.18 

+9-240 

-22  44  44.7 

-45.30 

242.9 

31 

16  52  45.65 

+4.S16 

-27  54  57.1 

-4.77 

213-4 

32 

15  27  33-21 

+9.180 

-23    237-8 

-44.  X2 

242.7 

32 

16  54  22.90 

+S.885 

-27  56  33.x 

—  3.88 

2  ii.i 

Day  of  the  Month. 

Sd. 

8th. 

18th. 

18th. 

esd. 

fSth. 

Daj  of  tho  Month. 

Sd. 

8ch. 

18th. 

ISth. 
18.0 

itd. 

m 

fSth. 

m 
21.2 

Semidiameter . 

m 
10.4 

10.9 

ii.S 

12.2 

i: 

19 

If 
137 

Semidiameter . 

m 
X4.6 

m 

15-6 

16.8 

Hor.  Parallax  . 

-      • 

10.8 

"3 

11.9 

12.6 

I. 

J.3 

14.2 

Hor.  Parallax . 

•     . 

I5.X 

16.2 

X7.3 

18.7 

20.2 

21.9 

] 

Note.— The  nign  +  iadicj 

!itD8  north 

d«clkmtloiu^   the  aica  -  lad 

Lcatet  louih  declitki^tioau 

VENUS,  1898. 
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GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBEIt 

1 

*^r 

Var.  of 
RA. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
DecL 
fori 
Hoar. 

Meridian 
Passage. 

1 

1 

Ascension. 

Var.  of 
R.A. 
for  X 
Hour. 

Apparent 
Declination. 

Var.  of 
PecL 
for  X 
Hoar. 

Meridian 
Passage. 

iV^^mi. 

Ncom. 

AiK«, 

N^m. 

Ntm. 

N0^ 

Nomi. 

N0^ 

h    m    • 

% 

•      *      m 

m 

fa    m 

h  m    ■ 

■ 

•      t       m 

m 

h   m 

z 

i6  54  22.90 

+3.885 

-27  56  33.x 

-S-aa 

2  rx.x 

X 

x6  31  31.80 

-6.1x9 

-22  57  36.8 

+5x.9a 

23  43-8 

2 

16  55  52.05 

S.541 

37  57  31.6 

X.64 

2    8.6 

a 

x6  29    5.42 

6.07a 

22  36  43- X 

53.48 

23  37-5 

3 

16  57  12.81 

3.186 

27  57  51.9 

-0.04 

2   6.0 

3 

x6  26  40.70 

5.98X 

22  15  39-4 

53.77 

23  31-2 

4 

16  58  24.89 

a.8x9 

27  57  33.3 

•hi.6o 

a   3.2 

4 

x6  24  18.65 

5.848 

21  54  32.1 

53.78 

23  25.0 

5 

16  59  28.02 

S.440 

27  56  35.0 

S.a7 

a  0.3 

5 

1622    0.26 

5.676 

21  33  28.0 

53.53 

23  18.8 

6 

17    021.92 

•f«.050 

-27  54  56.2 

+  4.98 

X57-3 

6 

16  19  46.48 

-S.465 

-21  12  33.5 

+5X.97 

23  12.7 

7 

17    X    6-34 

1.650 

27  52  35.9 

6.73 

154-1 

7 

x6  17  38.18 

5.230 

20  51  55-3 

5X.X6 

23    6.8 

9 

17    X  41.04 

Z.240 

27  49  33.2 

8.5X 

150-7 

8 

x6  15  36.15 

4-944 

20  31  39.7 

50.09 

23    1.0 

9 

17   a    5.80 

o.8aa 

27  45  47-x 

10.34 

X47.2 

9 

x6  13  41.08 

4.64X 

20  11  52.6 

48.78 

22  55.2 

10 

17   220.44 

•fo.996 

2741x6.5 

xa.aa 

143-5 

xo 

16  XX  53.59 

4.3x3 

19  52  39.6 

47.36 

22  49.6 

XI 

17   224.78 

—0.036 

-37  3^   o.a 

4-14.14 

139.6 

XX 

x6  xo  14.22 

-S.964 

-1934    5-8 

+45.53 

2344.1 

.12 

17    2  18.68 

0.47a 

27  29  57-1 

z6.za 

135-6 

X2 

x6   843.44 

S.598 

19  16  15.7 

43.6X 

22  38.8 

1    ^' 

17   a   2.04 

0.9x3 

3733   6.x 

z8.X4 

X31-4 

X3 

x6    7  21.62 

3.ai8 

18  59  13.4 

41.54 

22  33.7 

'i4 

17    I  3483 

I.3SS 

37  15  26.0 

ao.az 

127.0 

14 

x6   6   9.06 

a.8a7 

1843    2.8 

39.33 

22  28.7 

15 

17   057.01 

X.796 

27   655-7 

•a.3a 

122.4 

X5 

x6    5    5.98 

M^ 

18  27  46.5 

37-03 

22  23.9 

i6 

17   0   8.63 

-a.a34 

-26  57  34.0 

+44.47 

117-7 

x6 

x6   4x2.54 

-a.oa3 

-18  13  26.8 

+34.63 

22  19.3 

:^7 

1659   9.81 

«.665 

26  47  20.3 

a6.66 

I  12.8 

n 

x6    328.86 

X.615 

18    0    5.5 

3a.x6 

22  14.8 

i8 

16  58   0.77 

3.086 

26  36  13.9 

a8.88 

1    7-7 

18 

16    2  55.01 

x.ao6 

17  47  43-8 

39.6« 

22  10.5 

19 

16  56  41.77 

S<494 

26  24  14.2 

31.  xo 

1    2.4 

19 

x6   a  30.98 

0.797 

17  36  22.7 

V't^ 

22    6.3 

20 

16  55  13.18 

S.885 

26  11  21.2 

S3.3a 

057.0 

20 

16  a  16.73 

-0.39X 

17  26    2.5 

34.58 

23    3.3 

21 

x6  53  35-44 

-4-455 

-25  57  34-9 

+35.53 

051.4 

21 

x6  a  12.18 

4o.oia 

-17  16  42.9 

•^33.05 

21  58.4 

22 

16  51  49.06 

4.60a 

25  42  55-9 

S7.70 

045.7 

22 

x6   2  17.25 

0.4x0 

17    823.7 

X9.55 

21  54-7 

23 

16  49  54.67 

4-9M 

25  27  25.4 

S9.8a 

039.9 

23 

x6   2  31.80 

0.803 

17    X    4.0 

17.  XO 

21  51.2 

24 

16  47  52.98 

5.8x1 

25  11    4.9 

41.87 

033.9 

24 

x6   255.65 

X.186 

x6  54  42.4 

X4.7O 

2X  47.8 

25 

16  45  44-79 

5.463 

24  53  56.4 

43.81 

027.8 

25 

x6   328.65 

1.5^ 

x6  49  18.2 

X3.35 

2X  44-5 

26 

16  43  30.95 

-5.6B1 

-2436   2.9 

+45.63 

021.7 

26 

16   4  X0.63 

+X.933 

-16  44  49.2 

+10.08 

2X  4X.4 

27 

z6  41  12.41 

5.857 

24  17  27.7 

47-30 

0  15-5 

27 

16   5    1.36 

3.393 

16  41  13.8 

7.88 

21  38.4 

28 

i6  38  50.17 

S.990 

23  58  14.6 

48.78 

0   9.2 

28 

16   6   0.64 

a.645 

16  38  30.0 

5.77 

21  35-6 

129 

16  36  25.28 

6.078 

23  38  28.1 

50.06 

(  0    a.  9 

t  B  S6.  ft 

29 

x6   7    8.24 

3.987 

16  36  35.9 

3.75 

21  32.9 

30 

16  33  58-79 

Czaz 

23  18  13.7 

51.XX 

23  50.2 

30 

16   8  23.94 

3.3x9 

x6  35  29.2 

1.83 

21  30.3 

31 

16  31  31.80 

-6.X19 

-22  57  36.8 

+5X.9« 

23  43-8 

3X 

16   947.51 

+3.64« 

-1635    7.7 

+  0.0X 

21  27.9 

32 

1629    5.42 

-6.07a 

-22  36  43.1 

+52.48 

23  37-5 

32 

x6  XX  18.70 

+3-955 

-16  35  28.4 

-1.7X 

21  25.5 

Day  of  the  Month. 

fld. 

7th. 

12th 

17th. 

ffd. 

97th. 

Day  of  the  Month. 

8d. 

7th. 

18th. 

17th. 

ltd. 

S7U1. 

82d. 

Semidiameter . 

•     • 

m 
23.0 

25.0 

• 
27.0 

m 
29.0 

30.8 

• 
31.9 

Semidiameter  , 

It 
32.3 

• 

317 

304 

28.6 

m 

a6.5 

m 
245 

m 
22.5 

•    • 

23.8 

25.8 

28.0 

301 

31.9 

330 

Hor.  Parallax  . 

334 

32.8 

31.5 

29.6 

37.5 

25.8 

23.3 

Hm  sign  +  prefix 

Bd  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  sonth  declinations 

dng.   The  sign  -  indicates  that  north  declinations  are  decreasing  and  sonth  declinatiou  increasing. 
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MARS,  1898. 


• 
GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

1 

Aacenaion. 

Var.  of 
R.A. 
fori 

Hoar. 

Apparent 
Docunation. 

Var.of 
DecL 
fori 
Hour. 

Meridian 

i 

^^sr 

Var.of 
R.A. 
fori 
Hour. 

• 
Apparent 
Declination. 

Var.  of 
DecL 
fori 
Hour. 

Meridian 

5 

Paaiage. 

Paaaaffft 

Noon, 

Noom. 

NooH,      • 

Noom, 

Noom. 

Noom. 

Noom, 

Noom. 

h  m     a 

a 

•         t           M 

m 

h   m 

h  in     a 

a 

m     t       m 

m 

h    m 

Z 

17  57  43-61 

■f8.x85 

-24    3  49-2 

-1.86 

23  12.4 

X 

19  39  50.80 

+8.188 

-22  22     6.7 

'  +18.13 

22  52.3 

2 

18    I    0.17 

8.194 

24    426.1 

1.11 

23  11.8 

2 

1943    7.21 

8.179 

22  14  44-3 

X8.74 

22  51.7 

3 

18    416.94 

8.ao3 

24    447.6 

-•.58 

23  II.X 

3 

194623.4Z, 

8.170 

22     7     7.2 

19.35 

22  51.0 

4 

18    73390 

8.aio 

a4   4  53-5 

+  0.07 

23  X0.5 

4 

X9  49  39-38 

8.X60 

21  59  15-5 

19.95 

2250.4 

5 

18  10  51.04 

8.ai7 

•4    443.9 

o.7« 

23    9.8 

5 

19  52  55.XO 

8.X50 

21  51     9.3 

10.55 

2249.7 

6 

18  14    8.34 

^.^ 

-24    4  18.8 

+  I.S7 

23    9.2 

6 

195610.57' 

+8.X39 

-21  42  48.7 

+11.15 

22  49.Q 

7 

18  17  25.80 

8.330 

a4    338.1 

1.01 

23    8.5 

7 

19  59  25.79 

8.X18 

2Z  34  13.9 

ti.74 

22  48.3 

8 

18  20  43.40 

8.136 

24   241.8 

•.67 

23    7.9 

8 

20   2  40.74 

8.XX7 

2Z  25  24.8 

•S-3S 

22  47.6 

9 

18  24    1. 13 

8.141 

84    z  29.8 

S.33 

23    7.2 

9 

20    555.42 

8.X06 

2Z  z6  2Z.7 

11.9X 

22  46.9 

xo 

18  27  18.97 

8.246 

84    0    2.2 

S-97 

23    6.6 

ZO 

20   9   9.82 

8.094 

2Z     7    4.6 

«M9 

2246.2 

II 

18  30  36.91 

+8.150 

-23  58  18.9 

+  4.«3 

23    5.9 

ZZ 

20  X2  23.94 

+«.o8a 

-20  57  33-7 

+«4.07 

2245.5 

12 

18  33  54-94 

8.153 

23  56  Z9.8 

M9 

23    5.3 

12 

20  X5  37.75 

8.069 

20  47  49.0 

«4.64 

2244-8 

13 

18  37  13.04 

8.156 

2354     5.0 

5.9s 

23    4.6 

13 

20 18  51.25 

8.0S6 

20  37  50.6 

83.10 

2244.0 

M 

18  40  31.21 

8.158 

23  51  34.4 

««i 

23    4.0 

M 

2022  4.45 

8.043 

20  27  38.8 

'     «5.76 

22  43.3 

15 

18  43  49.4a 

8.160 

23  48  48.1 

7*a6 

23    3.4 

15 

20  25  17.32 

8.090 

20  17  Z3.8' 

16.31 

22  42.5 

z6 

1847    7.66 

+8.a6x 

-234546.1 

+  7.91 

23    2.7 

x6 

20  28  29.86 

■f8.ox6 

-20   635.6 

+16.86 

22  41.8 

17 

18  50  25.92 

8.16X 

23  42  28.4 

8.56 

23     2.x 

17 

20  31  42.07 

8.001 

19  55  44-3 

^.40 

22  41.0 

i8 

185344.17 

8.160 

23  38  55.1 

9.1X 

23     1.4 

18 

20  34  53.94 

7.987 

19  44  40.2 

«7*9S 

22  4a3 

19 

1857    2.40 

8.i» 

2335   6.Z 

9.86 

23     0.8 

19 

2038    5.45 

7-97* 

19  33  23.4 

A46 

22  39.6 

20 

19    0  20.61 

8.157 

2331    x-4 

10.51 

23     0.2 

20 

20  41  16.60 

7.957 

Z9  21  54.0 

lB.98 

22  38.8 

21 

19    338.7S 

■W.155 

-23  26  41.2 
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11.75 

21  37  12.9 

X3.35 

+21  42  12.7 

+X3.73 

21  47  23.7 

13.19 

21  52  45-7 

13.53 

21  58  z8.o 

X4.05 

22    4    0.3 

14-45 

+22    951.9 

+X4.83 

22  15  52.4 

X5.19 

22  22    X.I 

15-52 

22  28  17.4 

15.83 

22  34  40.6 

x6,xo 

+22  4Z  ZO.O 

+X6.34 

+22  47  44.9 

+X6.55 

h   m 
16    1.7 

15  58.2 

15  54-6 
15  5i.o 

x5  47.4 

15  43-7 
15  39.9 
15  36.x 
X5  32.2 
15  28.3 

15  24.3 
15  20.3 
15  16.2 
15  12.0 
15   7-8 

15  3-5 
14  59-2 
14  54-8 
14  50.4 
M  45-9 

M  41-4 
14  36.8 
14  32.1 
14  27.4 
14  22.6 

14  17.8 
14  12.9 
14  7.9 
14  2.9 
13  57-9 

13  52.8 
13  47-6 


Day  of  the  Month. 


8d. 


fth. 


18th. 


17th. 


Md.  f7th. 


Daj  of  tho  Month.     8d. 


7th. 


Ifth. 


17th. 


ttd. 


f7th. 


Std. 


Semidiameter  < 
Hor.  Parallax  . 


4.8 
8.4 


5-0 
8.7 


5-a 

9.0 


54 
94 


5.6 
9.8 


5.9 
10.2 


Semidiameter  . 
Hor.  Parallax  . 


6.Z 
xo.6 


6.4 

XI.Z 


6.6 
IX.5 


6.9 

Z2.0 


7.1 
X2.4 


7-3 

X2.8 


7.5 
13.1 


The  sign  4-  prefixed  to  the  honrly  ohange  of  declination  indioates  that  north  declinations  are  increasing  and  sonth  deoUaalloat 
an  deereatia^    The  alga  —  lodicatas  tbat  nordi  decLinatlaoi  are  decreasing  and  south  decUoAtioat  InoraJirfag. 
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JUPITER,  1898. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

1 

Aacenaion. 

Var.  of 
R.A. 
fori 

Hoar. 

Apparent 
Declination. 

Var.of 
DecL 
fori 
Hoar. 

Meridian 
Passage. 

1 

t 

Ascension. 

Var.  of 
JLA. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 
DecL 
fori 
Hoar. 

Meridian 
Passage: 

Noon, 

Noom. 

Noom, 

NOOH, 

Noom. 

Noom. 

Noom. 

Noom. 

h  m     a 

% 

•      »        w 

It 

h    m 

h  m     a 

s 

m      t        m 

m 

h    m 

I 

Z2  36  50.50 

•fo.66s 

-a  32  24.0 

-3-55 

1749.4 

1 

Z2  39  44.03 

—0.217 

-2  4Z  52.1 

+2. 10 

X550.2 

2 

12  37    6.15 

0.639 

2  33  47.2 

3.38 

Z7  45.8 

a 

Z2  39  38.48 

0.246 

a  40  59.6 

a.28 

15  46.2 

3 

Z2  37  21.17 

0.613 

235   6.3 

S.ai 

17  42.1 

3 

Z2  39  32.25 

0.275 

240   2.8 

a.46 

X5  4^-z 

4 

xa  37  35-56 

0.586 

2  36  21.3 

S.04 

17  38.4 

4 

Z2  39  25.33 

0.303 

239    1.8 

a.63 

15  38.1 

5 

133749.31 

0.559 

a  37  32-z 

S.86 

17  34.7 

5 

Z2  39  X7.72 

0.334 

2  37  56.5 

2.81 

X5340 

6 

1238  2.4X 

-^0.539 

-2  38  38.7 

-••69 

X7  30.9 

6 

Z2  39   9.42 

—0.360 

-2  36  46.9 

+a.99 

X529.9 

7 

12  38  Z4.86 

0.505 

2  39  41.1 

S.51 

X7  27.2 

7 

Z2  39    0.45 

0.388 

2  35  331 

3.16 

X525.9 

8 

12  38  26.66 

©.477 

2  40  39.2 

••33 

17  23.5 

8 

Z2  38  50.81 

0.4x6 

2  34  15.Z 

S.34 

15  21.8 

9 

12  38  37-80 

0.450 

2  4z  33.1 

«.I5 

X7  Z9.7 

9 

za  38  40.49 

0.444 

2  32  53.0 

3.5a 

X5  17-7 

lO 

12  38  48.28 

0.4«3 

2  42  22.7 

1.97 

17  15.9 

zo 

za  38  29.50 

0.47a 

2  3x  26.7 

3.69 

X5  13.5 

XI 

Z2  38  58.09 

+a395 

-243   7-9 

-1.79 

Z7  12.2 

ZI 

za  38  Z7.85 

-0.500 

-2  29  56.4 

+3.86 

X5    9.4 

12 

1239    7.24 

0.367 

2  43  48.8 

1.61 

X7    8.4 

Z2 

1238   5-55 

0.527 

2  28  22.0 

4.02 

Z5    5-3 

13 

12  39  15.70 

0.339 

2  44  25.4 

1.43 

17    4.6 

13 

Z2  37  52.59 

0.554 

2  26  43.6 

4.X8 

15    1.1 

M 

12  39  2348 

0.3x0 

2  44  57.5 

x.a5 

17    0.8 

14 

Z2  37  38.97 

0.580 

2  25     Z.2 

4*34 

1456-9 

15 

12  39  30.58 

o.s8a 

2  45  25.2 

X.07 

16  57.0 

15 

Z2  37  24.73 

0.606 

2  23  Z5.O 

4.50 

Z4  52.7 

i6 

X2  39  37-OI 

40.853 

-2  45  48.4 

-0,88 

z6  53.1 

z6 

Z2  37   9.87 

-0.632 

-2  2Z  25.0 

+4.66 

X4  48.6 

17 

12  39  42.74 

0.324 

246    7.2 

0.69 

z6  49.3 

17 

Z2  36  5438 

•.658 

2  X9  3Z.Z 

4.82 

X4  44-4 

i8 

12  39  47.78 

0.195 

2  46  21.5 

0.51 

16  45.4 

18 

Z2  36  38.27 

0.683 

2  X7  33.5 

4.97 

X440.2 

19 

12  39  52. Z2 

0.166 

2  46  31.4 

0.32 

16  41.6 

19 

Z2  36  2X.56 

0.708 

2  15  32.3 

5.xa 

Z4  35-9 

20 

Z2  39  55.73 

0.136 

2  46  36.8 

-0.13 

z6  37-7 

20 

Z2  36     4.26 

0.733 

2  13  27.5 

5.27 

Z4  31-7 

21 

12  39  58.64 

+0.107 

-2  46  37.6 

+0.06 

x6  33.8 

21 

Z2  35  46.37 

-0.757 

-^  XI  19.2 

+5.4a 

X427.5 

22 

1240  0.84 

0.077 

2  46  34.0 

0.25 

16  29.9 

22 

Z2  35  27.90 

0.781 

2    9    7.4 

5.56 

X4  23.2 

23 

12  40     2.33 

0.047 

2  46  25.9 

0.44 

z6  26.0 

23 

12  35    8.88 

0.804 

2    6  52.4 

5.70 

Z419.0 

24 

Z2  40     3.12 

+0.017 

2  46  13-3 

0.63 

z6  22.0 

24 

12  34  49.33 

0.826 

2     4342 

5.83 

Z4  X4.7 

25 

Z24O     3.20 

-COM 

2  45  56.1 

0.8Z 

z6  z8.i 

25 

Z2  34  29.25 

0.848 

2     2  Z2.8 

5.96 

Z4X0.5 

26 

Z24O    2.58 

-0.041 

-2  45  34-5 

+0.99 

z6  14.2 

26 

1234    8.63 

-0.869 

-z  59  48.3 

+6.08 

Z4   6.2 

27 

12  40     Z.25 

0.071 

245    8.5 

Z.18 

16  10.2 

27 

12  33  47.51 

0.890 

I  57  20.9 

6.20 

Z4    1-9 

28 

12  39  59.21 

0.Z00 

2  44  38.1 

1.36 

z6    6.2 

28 

12  33  25.91 

0.910 

X  54  50.7 

6.32 

Z3  57-6 

29 

12  39  56.47 

0.199 

244    3-2 

X.55 

z6    2.2 

29 

Z2  33    385 

0.929 

I  52  17.6 

6.43 

Z3  53-3 

30 

Z2  39  53.03 

0.159 

2  43  23.9 

1.73 

15  58.2 

30 

Z2  32  41.32 

0.948 

I  49  41.8 

6.54 

Z349.0 

31 

Z2  39  48.88 

.-0.188 

-2  42  40.2 

+i.9a 

X5  54.2 

31 

Z2  32  Z8.34 

-0,966 

-X47    3.6 

+«.64 

Z3  44-7 

32 

Z2  39  44.03 

-0.8I7 

-2  41  52.1 

+2.10 

Z5  50.2 

32 

Z2  31  54-93 

-0.9B3 

-I  44  23.0 

+«.74 

X340.3 

Day  of  the  Month. 

Od. 

8th. 

16th. 

f4th. 

Daj  of  the  Month. 

Itt 

•th. 

17th. 

ttth. 

Semidiameter  .    .    .    , 
Horizontal  Parallai .    . 

X.7 

z8.z 
17 

18*^ 
1.7 

Z9.0 

Z.8 

Semidiameter 
Horizontal  Para 

Olaz  \    \ 

1i 

m 
X9.8 

X.9 

m 

ao.a 
x.9 

• 
20.6 

1.9 

NoTS^-Tlie  aicn  +  indicaEei  north  decHnadQiu;  ihfl  iign  —  tnd 

\ 

Loates  south  deeiUaadooa,                               V 

1 

JUPITER,  1898. 
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GREENWICH  MEAN  TIME, 

MARCH. 

APRIL. 

4 
S 

o 

Ascension. 

Var.  of 
R.A. 
for  I 
Hour. 

Apparent 
DecUnatiozL 

Var.of 
Dccl. 
forx 
Hour. 

Meridian 
Passage. 

•8 

*«^ 

Var.  of 
R.A. 
fori 
Hour. 

Apparent 
DecUnatioa 

Var.of 
DecL 
for  z 
Hour. 

Meridian 
Passage. 

I/iMnt. 

Nairn, 

N0(m. 

Hoon, 

NWOH, 

No^ 

Noom, 

N0^ 

h   m     s 

• 

'      •       »       m 

m 

h    m 

h  m     s 

s 

•      >       m 

m 

h    m 

I 

X2  33    3.85 

-o-W 

-I  52  17.6 

■W.43 

13  53.3 

X 

X2  19  15.49 

-1.Z69 

-0  20  38.7 

47.50 

XI  37.7 

2 

12  32  41-32 

a948 

I  49  41-8 

6.54 

13  49.0 

2 

X2  x8  47.48 

Z.Z64 

0  17  39.1 

7.45 

"  33-3 

3 

12  32  18.34 

0.966 

147    3-6 

6.64 

X3  44-7 

3 

12  18  19.60 

I.Z58 

0  14  40.9 

7.39 

XX  28.9 

4 

12  31  54-93 

0.983 

I  44  23.0 

6.74 

13  40.3 

4 

X2  17  51.88 

i.zsz 

0  II  44*2 

7.33 

XI  24.5 

5 

12  31  3I.II 

t^ooo 

I  41  40.0 

6.83 

13  36.0 

5 

12  17  24.34 

Z.Z43 

0    8  49.0 

7.t7 

XI  20.x 

6 

12  31     6.89 

-1^17 

-I  38  54-7 

+6.9a 

X3  31.7 

6 

X2  x6  57.00 

-X.I35 

-0    555.3 

47.ao 

"  15-7 

7 

12  30  42.28 

X.033 

I  36   7-4 

7.01 

13  27.3 

7 

12  x6  29.87 

I.I86 

0    3    3-4 

7.i« 

II  II. 3 

8 

12  30  17.31 

1.048 

I  33  18.0 

7.09 

13  23.0 

8 

X2  x6    2.96 

X.XZ6 

-0    013.5 

7.04 

IX    7.0 

9 

12  29  52.00 

Z.062 

I  30  26.6 

7.17 

13  18.6 

9 

12  15  36.30 

Z.Z05 

+0    234.4 

6.95 

IX    2.6 

10 

1 

12  39  26.35 

Z.076 

X  27  33.4 

7-84 

X3  14-3 

xo 

Z2  15    9.90 

X.094 

0    5  20.4 

6.86 

xo  58.2 

1 
II 

12  29     0.38 

-X.089 

-I  24  38.6 

+7.31 

X3   9.9 

XX 

12  14  43.79 

— X.08S 

40   8    4.2 

•f«.77 

10  53.9 

12 

12  28  34.11 

l.XOX 

I  21  42.2 

7-38 

X3    5.6 

12 

X2  X4  17.97 

1.069 

0  10  45.6 

6.67 

10  49.6 

13 

12  28     7.56 

z.zza 

I  18  44.2 

7.44 

X3    1.2 

13 

X2  13  52.47 

Z.056 

0  X3  24.5 

6.57 

10  45.2 

H 

12  27  40.74 

z.zsa 

X  15  44-9 

7.49 

12  56.8 

14 

12  13  27.30 

Z.tt49 

0  16    I.O 

6.46 

10  40.8 

15 

12  27  13.68 

2«z3a 

X  12  44.5 

7.54 

X2  52.4 

15 

12  13     2.47 

X.037 

0  x8  34.8 

6.35 

xo  36.5 

l6 

12  26  46.39 

—Z.Z4Z 

~i    943.0 

+7.59 

X2  48.0 

x6 

X2  12  38.02 

— Z.01Z 

+021    5.8 

46.«3 

xo  32.2 

17 

12  26  18.90 

Z.I49 

I    640.3 

7.63 

X2  43.6 

17 

X2  12  X3.95 

0.995 

0  23  34.0 

6.ZZ 

10  27.8 

i8 

12  25  51.22 

X.157 

I    336.8 

7-67 

12  39.2 

x8 

12  XI  50.27 

0.978 

0  25  59-3 

5*99 

10  23.5 

19 

12  25  23.36 

Z.Z63 

X    032.8 

7.69 

12  34-9 

19 

X2  XI  27.01 

0.960 

0  28  21.7 

3.86 

xo  19.2 

20 

la  24  5536 

Z.169 

0  57  28.2 

7.71 

12  30.5 

20 

Z2  IX     4.18 

0.94s 

0  30  40.9 

5.73 

xo  14.9 

21 

12  24  27.24 

-Z.Z74 

-0  54  23.0 

47.78 

X2  26.  X 

21 

X2  XO  4X.79 

-0.933 

40  32  56.9 

45.59 

X0X0.6 

22 

12  23  59.01 

Z.178 

0  51  17.6 

7-78 

12  21.7 

22 

12  10  19.85 

0.904 

035    9-7 

5.45 

xo   6.3 

23 

12  23  30.69 

z.zSz 

0  48  12.2 

7.73 

12  17.3 

23 

12     958.40 

0.884 

0  37  X9.0 

5.SX 

xo   2.0 

24 

12  23     2.30 

Z.184 

045    6.7 

7.73 

X2  12.9 

24 

X2    9  37-43 

0.8C3 

0  39  24-7 

5.17 

9  57-7 

25 

12  22  33.88 

Z.Z86 

0  42     Z.2 

7.7a 

X2     8.5 

25 

12   9  16.96 

0.849 

0  41  26.9 

S-oa 

9  53-4 

26 

12  22     5.44 

-Z.186 

-0  38  56.x 

47.70 

12     4.1 

26 

X2    8  56.99 

-^.83Z 

40  43  25.6 

-h4.«7 

9%9-2 

27 

12  21  36.99 

Z.Z85 

0  35  51.5 

7.68 

XX  59.7 

27 

12     837.55 

0.79Q 

0  45  2a6 

4.7X 

9  44-9 

28 

12  21  a.  56 

1.Z83 

0  32  47.4 

7.65 

"  55-3 

28 

X2    8  18.64 

0.777 

0  47  1X.8 

4.55 

940.7 

29 

12  20  40.19 

I.z8z 

0  29  43-8 

7.63 

XI  50.9 

29 

X2    8    0.27 

0.754 

0  48  59.2 

4-39 

936.5 

30 

12  20  11.87 

1.178 

0  26  41.0 

7*59 

XX  46.5 

30 

12     74246 

o.7iz 

0  50  42.7 

4.«3 

932.2 

31 

12  19  43-63 

-I.Z74 

-0  23  39.3 

'47.55 

XX  42.1 

31 

X2     725.2X 

-0.707 

40  52  22.4 

+4-07 

928.0 

32 

M  19  15-49 

-^.z69 

-02038.7 

47.50 

XX  37-7 

32 

x«    7   «-53 

-0.683 

40  53  58.1 

4-3.90 

923.8 

DaTo£a>«UOQtlL 

ftth. 

18th. 

lilt. 

■>ik 

DajoflbalfooiL 

6th. 

14th. 

tfld. 

80th. 

Semidiameter 

20.8 

21.0 

It 
2Z.X 

2X.X 

Semidiameter    .... 

• 
ax.o 

m 
20.9 

m 
20.6 

20.3 

Horizontal  Para 

illax  .    . 

2.0 

2.0 

2.0 

2.0 

Horizontal  Pa^lax  .    . 

2.0 

2.0 

X9 

1.9 

Tha  1110  4- prefix 

ed  to  tht  hourly  chango  of  declination  indicates  that  north  decliziatiozis  are  increasing  and  south  dacUnations 

9te  decreas 

,'mg.    The  sign  —  indicates  thu  aoiih  declin^tioiia  arc  decireasinc  and  south  decimations  ioczBasin^ 
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GREENWICH  MEAN  TIME. 


B£Ay, 


JUNE. 


Apparent 

Kight 
ilscensioiL 


Noam, 


VAr.  of 
ILA. 
fori 

Hour. 


Noom, 


Apparent 
DAcUnatioii, 


Nm 


Var.  of 
Deti 
lor  I 
Hour. 


Meridian 
Passage. 


Noon, 


AmisroDt 
AacensioiL 


Netm, 


Vftr.  of 
R.  A, 
fort 
Hoar. 


Nm 


Apparant 
DecUnation. 


Noon, 


Var.  of 
D«eL 
fori 
Hoar* 


Iferidias 


h 
12 
za 

12 

Z2 
Z2 

12 
12 
12 
12 
Z2 


m     ■ 
7  25-21 

7  8-53 
6  52-43 
636.90 
6  21.97 

6  7.64 
5  5391 
5  40.78 
5  28.27 
5  Z6.38 


■ 
-0.707 
0.683 
o.fi59 
0.635 
0.6x0 

-0.585 
0.560 
0.534 
0.508 


x«  5    5-" 

12  4  54-49 

12  44448 

12  435.13 

12  4  26.43 

12  4  18.38 

12  4  XO.98 

12  4     4.24 

12  358.15 

Z2  3  52.72 


3  47.95 
3  43.85 
340-43 
3  37-^ 
3  35.59 

334x7 
3  3341 
3  33.32 
3  3389 
3  3512 


xa    3  37.01 
12    3  39  57 


-0.456 
0.430 
0.403 
0.376 
0.349 

— o.3aa 
0.895 
0.967 
0.239 

0.3XZ 

-0.183 
0.155 

o.za8 

0.100 

0.07a 

-0.045 

-0.017 

4«.oii 

0.038 

0.066 

4«.093 

+o^£ao 


40  52  22.4 
o  53  58.x 
o  55  29.8 
o  56  57.6 

0  58  2Z.2 
405940.8 

X  056.3 

X  a   7.7 

X  315-0 

X  4  x8.o 

+1  5x6.7 

1  6  zx.z 
I  7  X.3 
X  747.x 
X  828.5 

+1  9  5.6 
I  938.3 
X  10  6.6 
X  xo  30.5 
X  Z050.1 

+x  XX  5.2 
X  XX  X5.9 

X  IX  22.1 

z  XX  23.9 

X  XZ  2X.4 

+1  iz  Z4.5 

Z  ZZ     3*2 
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Var.of 
R.A. 
forx 
Hour. 

Apparent 
Declination. 

Var.of 
DecL 
forx 
Hour. 

Meridian 
Passage. 

Ifmm, 

Nopm. 

J/Mm. 

Neon, 

Noom, 

Soon, 

Noon, 

I/Mm. 

h    m    a 

a 

•       f       m 

n 

h    m 

h   m     s 

s 

•       »       m 

m 

h    m 

Z 

X3  3«  53-81 

4s^i4 

-  8  32  20.8 

-H.68 

2246.7 

1 

Z3  56  12.60 

4.X.835 

-ZO  42  25.4 

-9.8X 

21  ZZ.9 

2 

13  33  42.12 

a.oia 

837    0.6 

ix.(54 

22  43.6 

2 

13  56  56.54 

X.896 

ZO  46  19.9 

9.73 

2Z     8.7 

3 

13  34  30.36 

S.009 

8  41  39.3 

xx.60 

2240.5 

3 

13  57  40.24 

x.8x6 

ZO  50  12.3 

9.65 

2Z     5.3 

4 

»3  35  x«-54 

a.006 

8  46  Z7.0 

11.55 

22  37.4 

4 

13  58  23.70 

*   X.806 

1054  3.1 

9.56 

az    a.3 

5 

1336    6.65 

3.C03 

8  50  53.6 

XI.30 

2234.2 

5 

Z3  59    6.91 

X.795 

zo  57  5Z.6 

9.48 

ao59.o 

6 

13  36  54.67 

-H-oao 

-  8  55  29.0 

-11.45 

22  3Z.X 

6 

13  59  49.87 

+x.7«4 

— zz    z  38.Z 

-^40 

2035.8 

7 

Z3  37  42.6Z 

1.996 

9    0    3.2 

XX.40 

2227.9 

7 

Z4    032.57 

1.773 

zz    522.5 

9.SX 

ao52.6 

8 

13  38  30.4.6 

1.99a 

9    436.1 

XI.35 

22  24.8 

8 

Z4    z  14.99 

x.76a 

zz    9   4.8 

9.aa 

2049.4 

9 

Z3  39  Z8.22 

X.988 

9    9    7.9 

XX.30 

22  21.7 

9 

14    157.14 

1.75X 

zz  Z2  45.0 

9.X3 

2046.Z 

zo 

1340    5.87 

X.98S 

9  13  38.4 

ix.a4 

22  z8.6 

zo 

Z4    239.01 

x*739 

ZZ  Z623.Z 

9.04 

20  42.9 

ZI 

13  40  53.41 

+1.979 

-918    7.5 

—XI.  19 

22  Z5.4 

zz 

14    320.59 

^'TV 

-ZI  Z9  59.0 

-8.95 

2039.6 

12 

Z3  41  40.84 

X.974 

9  22  35.3 

XX.  13 

22  Z2.3 

Z2 

Z4    4    Z.87 

X.7X4 

zz  23  32.6 

8.86 

ao36.4 

13 

Z3  42  28. z6 

X.969 

927    1.7 

XX.07 

22     9.Z 

13 

14    442.84 

X.70X 

"27    3.9 

8.76 

20331 

14 

13  43  1535 

1.964 

9  31  26.7 

xx.oz 

22     6.0 

14 

14    523.50 

X.688 

"  30  33.0 

8.67 

20  29.9 

15 

Z3  44    2.41 

X.95B 

9  35  50.2 

X0.95 

22     2.8 

X5 

Z4    6    3.84 

X.«74 

zx  33  59.8 

8.57 

2026.6 

i6 

13  44  49.33 

4.1.95a 

-  9  40  12.3 

-10.89 

2159.7 

z6 

14   643.85 

4.1.060 

-zz  37  94.2 

-8.47 

20  23.4 

I? 

Z3  45  36.11 

1.946 

9  44  32.9 

10.83 

2Z  56.5 

17 

M    723.52 

x.«4« 

zz  40  46.2 

8.S7 

2020.Z 

i8 

13  46  22.73 

Z.940 

9  48  51.9 

X0.76 

21  53.3 

z8 

14   8    2.86 

x.63a 

"44    5.9 

8.t7 

20  z6.8 

19 

13  47    919 

X.9S3 

9  53    9.3 

X0.69 

2Z  50.1 

19 

Z4    84Z.85 

z.6x7 

ZI  47  23.2 

8.X7 

ao  Z3.5 

20 

13  47  55.50 

z.9a6 

9  57  25.0 

ze.63 

2Z  47.0 

ao 

Z4   9  20.48 

X.60S 

zz  50  38.0 

8.07 

ao  Z0.2 

2Z 

Z3  48  4Z.64 

4^.919 

-10    I  39.2 

-X0.56 

2Z  43.8 

az 

14   958.75 

+X.587 

-IX  53  50.3 

-T.97 

20  6.9 

22 

13  49  27.60 

Z.9ZX 

10    551.7 

10.49 

21  40.6 

22 

Z4  zo  36.66 

X.57X 

zz  57     O.Z 

7.86 

10   3.6 

43 

13  50  13.38 

X.904 

zo  10   2.5 

X0.41 

21  37.4 

23 

Z4  zz  Z4.Z8 

X.555 

Z2     0    7.5 

7.76 

ao  0.3 

24 

13  50  58.99 

Z.896 

zo  Z4  ZZ.7 

X0.S5 

2Z34.3 

24 

Z4  iz  5Z.32 

X.539 

12     3x2.3 

7.65 

19  57.0 

25 

Z3  51  44.40 

1.888 

10  z8  19. 1 

xo.t7 

az  3Z.Z 

25 

Z4  Z2  28.07 

x.5as 

za   6  Z4.5 

7.54 

19  53.6 

26 

Z3  52  29.6Z 

44.880 

-zo  22  24.7 

— io.ao 

2z  27.9 

26 

14  13    4.43 

4.X.S06 

-la   9x4.2 

-7.43 

X9  50.3 

27 

13  53  »4.63 

x.87a 

zo  26  28.5 

lais 

2z  24.7 

27 

Z4  13  40.40 

1.489 

Z2  Z2  ZZ.3 

7.3a 

19  46.9 

28 

13  53  59.45 

1.86s 

zo  30  30.5 

X0.0S 

21  2Z.5 

a8 

14  14  15.95 

X.47S 

zaz5   5.8 

7.ax 

X9  43.6 

29 

Z3  54  4406 

1.854 

xo  34  30.7 

9.97 

21  Z8.3 

29 

Z4  Z4  51.08 

X.455 

za  17  57.6 

7.X0 

Z9  40.2 

30 

13  55  28.44 

x.«45 

zo  38  29.0 

9.89 

21  15.  Z 

30 

Z4  13  25.79 

X.4S8 

za  ao  46.8 

6.99 

19  36.9 

31 

Z3  56  z2,6o 

^lOsS 

-zo  42  25.4 

-9.8X 

2Z  ZZ.9 

31 

Z4  16   0.08 

4.1.440 

-za  23  33.3 

-6.88 

X9  33-5 

32 

13  56  56.54 

+Z.896 

-zo  46  Z9.9 

-9.73 

az   8.7 

32 

X4  16  33.93 

+x.4oa 

— Z2  26  Z7.Z 

-6.77 

1930.Z 

Day  of  tlM  Month. 

atii. 

letk. 

84th. 

DmyoftheMooth. 

td. 

10th. 

18th. 

Mth. 

S4th. 

Semidiameter . 

•     •     • 

•      •      • 

14.8 

m 
14.9 

m 

Z5.Z 

Semidiameter  .... 

• 

x.5.3 

m 

155 

X5-7 

•• 
z6.o 

X6.3 

Horizontal  Pan 

dlaz     . 

•       •       • 

X.4 

M 

1-4 

Horizontal  Parallax.    . 

X4 

1.5 

1.5 

X.5 

X.5 

TlMsigii4-pr«flz< 

Bdtotheli 

■          ■  ■  1 

■TddBcrw 

ELo^    The 

lifn  —  Lndlcata  thai  Dortb  deaUn^tloai  are  decreatlaf  Aod  aonth  deoiJnatioDa  borvadjif^ 
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SATURN,  1898. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

1 

1 

Ascension. 

Var.  of 
R.A. 
for  X 
Hour. 

Apparent 
Declination. 

Var.  of 
DecL 
fori 
Hour. 

Meridian 
Passage. 

t 

Apparent 
.  Right 
Ascension. 

Var.  of 
R.A. 
for  X 
Hour. 

Apparent 
Declination. 

Var.  of 
DecL 
fori 
Hour. 

1 

Meridian 
Passage. 

Neon. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noom, 

h   m     ■ 

■ 

e      r        <r 

m 

h    m 

h   m      s 

s 

9      »        m 

m 

h    m 

I 

16  24  17.31 

•fi.108 

-1953      9.6 

-a.46 

21  36.5 

1 

16  36  14.10 

+0.787 

-20  1647.3 

-1.34 

19  46.4 

2 

16  24  43.80 

Z.IOI 

1954    8.0 

a.43 

21  33.0 

2 

16  36  32.83 

0.774 

20  17  19.1 

I.31 

19  42.7 

3 

16  25  lO.II 

1.093 

1955    5-7 

a.39 

21  29.5 

3 

16  36  51.24 

0.761 

20  17  50.0 

1.87 

19  391 

4 

16  25  36.24 

1.085 

19  56    2.6 

a.36 

21  26.0 

4 

1637    9.33 

0.747 

20  18  20.0 

1.83 

19355 

5 

1626    2.18 

1.077 

19  56  58.7 

a.3a 

21  22.5 

5 

16  37  27.10 

0.733 

20  18  49.2 

X.80 

19  31.9 

6 

16  26  27.92 

+1.069 

-19  57  53.9 

—2.29 

21  19.0 

6 

x6  37  44.53 

+0.719 

-20  19  17.5 

-i.r6 

19  28.2 

7 

16  26  53.47 

1.060 

19  58  48.2 

8.85 

21  15.5 

7 

16  38    1.62 

0.705 

20  19  44.9 

I.Z3 

X924.6 

8 

16  27  18.82 

Z.0S2 

19  59  41.7 

a.« 

2Z  12.0 

8 

16  38  18.37 

0.69X 

20  20  1 1.4 

1.09 

19  20.9 

9 

16  27  43.97 

1.043 

20    034.4 

a.18 

21     8.5 

9 

16  38  34.78 

0.677 

20  20  37.1 

1.05 

19  17.3 

10 

16  28    8.90 

1.034 

20    I  26.2 

8.14 

2Z     5.0 

10 

16  38  50.84 

0.662 

20  21     X.9 

X.02 

19  13.6 

XI 

16  28  33.61 

+1.025 

-20    2  17.2 

-a.ii 

21      Z.4 

II 

1639    6.55 

40.647 

-20  21  25.8 

-OwgB 

19    9.9 

12 

16  28  58.10 

I.OI6 

20    3    7.3 

a.07 

20  57.9 

12 

16  39  21.90 

0.632 

20  21  48.9 

0-94 

19    6.2 

13 

16  29  22.37 

1.006 

20    3  56.6 

a.03 

20  54-4 

13 

16  39  36.89 

0.617 

20  22  II.I 

0.9X 

19    2.5 

14 

16  29  46.41 

0.996 

20    445.1 

2.00 

20  50.9 

14 

16  39  51.52 

0.603 

20  22  32.4 

0.87 

18  58.8 

15 

16  30  10.21 

0.986 

20    532.7 

1.96 

20  47.3 

15 

1640    5.78 

0.587 

20  22  52.9 

0.84 

18  55.x 

i6 

16  30  33.79 

+0.976 

-20    6  19.3 

-X.93 

20  43.8 

16 

16  40  19.67 

+0.571 

-20  23  12.5 

-0.80 

18  51.4 

17 

16  30  57- 1 J 

0.966 

20    7    5.1 

X.89 

20  40.2 

17 

16  40  33.18 

0.555 

20  23  31.2 

0.76 

18  47.7 

i8 

16  31  20.17 

0.955 

20    7  50.0 

1.85 

20  36.7 

18 

16  40  46.31 

0.539 

20  23  49.1 

0.73 

18  44.0 

19 

16  31  43.03 

0.944 

20    8  34.1 

Z.82 

2033.1 

19 

16  40  59.06 

0.523 

20  24    6.x 

0.69 

18  40.3 

20 

1632    5-56 

0.933 

20    917.3 

1.7B 

20  29.6 

20 

16  41  ZI.42 

0.507 

20  24  22.3 

066 

x8  36.5 

21 

16  32  27.85 

-H).9W 

-20    9  59.6 

-1.75 

20  26.0 

2Z 

Z641  23.40 

+0.491 

-20  24  37.6 

-0.6s 

18  32.8 

22 

16  32  49.86 

0.91Z 

20  10  41. 1 

X.71 

20  22.4 

22 

16  41  34.99 

0.475 

20  24  52.1 

0.59 

18  29.0 

23 

16  33  11.60 
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20  II  21.7 

1.67 

20  18.8 

23 

16  41  46.18 

0.459 

2025    5.7 

0.55 

18  25.3 

24 

16  33  3306 

0.883 

20  12    1.4 

1.64 

20  15.2 

24 

16  41  56.97 

0.44a 

20  25  18.5 

0.5a 

x8  21.5 

25 

16  33  5423 
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20  12  40.2 

1.60 

20  ZI.6 

25 

1642    7.3^ 

0.425 

20  25  30.4 

0.48 

18  17.8 

26 

16  34  15. II 

+0.864 

-20  13  18.1 

-1.57 

20    8.0 

26 

16  42  17.35 

+0.408 

-20  25  4X.5 

-0.45 

x8  X4.0 1 

27 

16  34  35-70 

0.85a 

20  13  55.2 

X.53 

20    4.4 

27 

16  42  26.93 

0.391 

20  25  51.8 

0.4a 

18  10.2 

28 

16  34  56.00 

0.839 

20  14  31.4 

1.49 

20    0.8 

28 

1642  36.11 

0.374 

20  26    1.3 

0.38 

18    6^ 

29 

16  35  15-99 

0.826 

20  15    6.7 

1.46 

19  57-2 

29 

16  42  44.88 

0.337 

20  26   9.9 

0.S5 

x8    2.6 

30 

16  35  35-67 

0.8x3 

20  15  41.Z 

X.42 

19  53.6 

30 

16  42  53.24 

0.340 

20  26  17.7 

0.3X 

17  58.8 

31 

16  35  55.04 

+0.800 

-20  16  14.6 

-1.38 

19  50.0 

31 

1643    1. 19 

+0.323 

-20  26  24.7 

-0.28 

17  55.0 

32 

16  36  14.10 

+0.787 

-20  16  47.3 

-1.34 

19  46.4 

32 

1643    8.73 

+0.306 

-20  26  30.9 

-0.25 

17  51.2 ' 

Day  of  the  "Month. 

Od. 

8th. 
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a4th. 

Day  of  the  Month. 

1st 

•th. 

17th. 

ttth. 

1 

Semidiameter   .... 
Horizontal  Parallax  .    . 

m 
7.2 
0.8 

7-3 
0.8 

7.3 

0.8 

7-4 

0.8 

Sei 
He 

midiameter 
rizontal  Pars 

illu  !    ! 

m 

7-5 
0.9 

m 
7.6 
0.9 

• 

7-7 
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m 
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1       0.9 

NoTX^'"-Tlie  sign  -|>  indicates  north  declinations ; 

the  sign  -  ind 

[eates  south  decUnatioiia. 
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GREENWICH  MEAN  TIME- 


MARCH. 


Apparent 

Right 
Ascension. 


Noon. 


Var.  of 
R.A. 
fori 
Hour. 


NOOH, 


Apparent 
Declination. 


Noon^ 


Var.  of 
Decl. 
fori 
Hour. 


Noon. 


Meridian 
Passage. 


APRIL, 


Appareal 
Ascension. 


NooH, 


Var.  of 
It.  A. 
fori 
Hour. 


Noon. 


Apparsnt 
Declination. 


Noon^ 


Var.  o! 

Dod. 
fori 
Hour. 


Notm. 


Meridian 
Passage. 


h   m     s 
l6  42  44.88 
16  42  53.24 
1643     1.19 

1643  8.73 
16  43  15.85 

16  43  22.56 
16  43  28.85 
16  43  34-73 
164340.19 
16  43  4523 

16  43  49.85 
16  43  54.04 
16  43  57.81 

1644  1. 16 
16  44  4.08 

1644  6.57 
1644  8.63 
16  44  10.27 
16  44  11.48 
16  44  12.26 

x6  44  X2.6i 
16  44  12.53 
16  44  12.03 
1644  ZZ.IO 

1644  9.74 

1644  7.96 
1644  5.76 
1644  3.14 

1644  0.10 
16  43  56.64 

31  164352.78 

32  x6  43  48.51 


+0.357 
0.340 
0.333 
0.306 
0.289 

+0.273 
0.254 
0.336 
0.219 

O.30I 
+O.X84 

O.X66 
0.148 
0.131 
0.113 

+0.095 
0.077 
0.059 
0.041 
0.033 

+0.00S 

—0.013 

0.030 

0.048 

0.065 

-0.083 
0.100 
0.118 
O.X35 
O.Z52 

— O.X69 
-0.Z86 


—20  26  9.9 
20  26  17.7 
20  26  24.7 
20  26  30.9 
20  26  36.3 

-20  26  40.9 
20  26  44.7 
20  26  47.7 
20  26  49.8 
20  26  51.2 

-20  26  51.8 
20  26  51.6 
20  26  50.6 
20  26  48.8 
20  26  46.3 

—20  26  43.0 
20  26  39.0 
20  26  34.x 
20  26  28.5 
20  26  22.2 

—20  26  15.2 
20  26  7.4 
20  25  58.8 
20  25  49.5 

ao  25  39.5 

-ao  25  28.8 
20  25  17.4 
2025  5.3 
20  24  52.4 
20  24  38.8 

-20  24  24.5 

-20  24    9.6 


-0.35 
0.31 
0.28 
0.25 
0.3I 

—0.18 
0.14 
O.II 
0.08 
0.04 

—0.01 

+0.03 

0.06 

0.09 

0.1a 

+0.15 

o.z8 

0.31 

0.25 


+0.31 
0.34 
0.37 

0.40 

0.43 

+0.46 
0.49 

0.52 

0.55 

0.S8 

+0.61 
+0.64 


h  m 
Z8  2.6 
X7  58.8 
17  55.0 
17  51.2 
17  47-4 

17  43.6 
17  39-7 
17  35-9 
17  32- 1 
17  28.2 

17  24.3 
X7  20.5 
X7  16.6 
17  12.7 
X7    8.8 

17  4-9 
17  i.o 
16  57.1 
16  53.2 
16  49.3 

16  45.4 
x6  41.4 

16  37-5 
16  33.5 
x6  29.6 

16  25.6 
16  21.6 
16  17.7 
16  13.7 
x6    9.7 


x6 
16 


5.7 
1-7 


Day  of  the  Month. 


Semidiamdter    .    . 
Horizontal  Parallax 


6th.       ISth.       aist       89th. 


79 

0.9 


8.0 
0.9 


8.x 
0.9 


h  m  8 
X6  43  48.51 
x6  43  43.83 
16  43  38.75 
16  43  3327 
16  43  27.39 

16  43  21.10 
x6  43  14-43 
1643  7.37 
16  42  59.92 
z6  42  52.09 

x6  42  43.88 
16  42  35-30 
x6  42  26.34 
x6  42  X7.0X 
z6  42  7.3X 

16  41  57.26 
x6  41  46.86 
x6  41  36.11 
x6  41  25.00 
x6  4x  X3.56 

x6  41  1.79 
x6  40  49.70 
x6  40  37.28 
x6  40  24.55 
Z640  11.51 

x6  39  58.17 

16  39  44-53 
x6  39  30.62 
x6  39  16.43 
x6  39  1.96 

x6  38  47.23 
x6  38  32.25 


-0.X86 

a203 
0.220 
0.237 
0.254 

—0.270 
0.286 
0.303 
0.318 
0.334 

-0.350 
0.366 
0.381 
0.396 
0.41 1 

-0.436 
0.441 
0.455 
0.469 
0.483 

-0.497 
O.511 
0.524 
0.537 
0.550 

—0.562 
0.574 
0.586 
0.597 
0.608 

—0.619 
—0.630 


—20  24  9.6 
2023  54.x 
20  23  37.9 
20  23  21.0 
2023     3.4 

—20  22  45.2 
20  22  26.4 
20  22  6.9 
20  21  46.8 
20  2  X  26.0 

-«0  2X  4.7 
20  20  42.7 
2020  20.x 

20  X9  56.9 
ao  x9  33.x 

-20  19  8.8 
20  18  43.9 

20  18  X8.4 
20  17  52.4 

20  X7  25.9 

—20  x6  58.8 
20  x6  31.2 
20  x6  3.2 
20  15  34.6 
2015  5.5 

-20  14  35-9 
20  14  5.9 
20  X3  35.5 
20  13    4.6 

20  X2  33.3 

»20  X2     X.6 
-20  XI  29.5 


+0.64 
0.66 
0.69 
0.72 
0.75 

+0.78 
0.80 
0.83 
0.85 
0.88 

+0.90 
0.93 
0.96 
0.98 
X.00 

+1.02 
1.04 
Z.07 
1.09 
z.za 

+X.14 
z.x6 
z.z8 
X.20 

Z.fl2 

+X.24 
Z.26 
1.28 
1.50 
1.3a 

+1.34 
+1.35 


h    m 
x6    X.7 

15  57.7 
15  53.6 
15  49.6 
15  45.6 

15  41-5 
15  37-5 
15  33-4 
X5  29.4 
15  25.3 

X5  2X.2 

15  X7.a 

15  13. 1 

X5    9.0 

15    4-9 

X5  0.8 
14  56.7 
X4  52.6 
14  48.5 
14  44-3 

14  40.2 

14  36.1 
X4  3X.9 
X4  27.8 
X4  23.6 

X4  X9.5 

14  15.3 
X4  IX. X 
X4  7.0 
X4    2.8 

13  58.6 
13  54-4 


Day  of  the  Month. 


8.2 
0.9 


Semidiameter    .    . 
Horizontal  Parallax 


•th.       14th.      £2d. 


8.3 
0.9 


8.4 

0.9 


8.5 
1.0 


tOth. 


8.6 

Z.O 


The  sign  -f  ]>refixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  south  deolinations 
•re  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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GREENWICH  MEAN  TIME. 

\ 

MAY. 

JUNK. 
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1 
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% 
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» 

h    m 

h  xn      8 

■ 

9      t        m 

m 

h    m 

I 

I 

16  38  47.23 

-0.619 
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+t.34 

X3  58.6 

X 

X6  29  44.45 

—0.780 

-19  53  35-9 

+X.5S 

XX  47.7 

2 

16  38  32.25 

0.630 

20  XI  29.5 

1.35 

X3  54.4 

2 

x6  29  25.74 

0.779 

19  52  59-3 

x.sa 

II  43-4  l| 

3 

16  38  17.02 

0.640 

20  xo  57.0 

1.37 

13  50.3 

3 

x6  29   7.07 

0.777 

19  52  2±.9 

X.5X 

1X39-2 

4 

1638    X.55 

0.650 

20  10  24.1 

1.38 

13  46.1 

4 

16  28  48.45 

0.775 

19  51  46.8 

x.50 

1134.9 

5 

x6  37  4584 

0.659 

20    950.9 

MO 

X3  4X.9 

5 

16  28  29.87 

0.773 

19  51  10.8 

t.49 

XI  30.7 

6 

16  37  29.92 

-0.668 

-20     917.3 

4^.41 

X3  37.7 

6 

z6  28  11.34 

-0.770 

-19  50  35.0 

+1.48 

XX  26.5 

7 

16  37  13.78 

0.677 

20     843.4 

1.4a 

X3  33-5 

7 

16  27  52.89 

0.767 

X9  49  59.4 

1-47 

ZX  22.2 

8 

16  36  57.42 

0.686 

20    8    9.2 

1.44 

13  29.3 

8 

16  27  34.51 

o.7«5 

X9  49  24.1 

X.46 

XX  18.0 

9 

x6  36  40.86 

0.694 

20    7  34-7 

1.45 

X3  25.x 

9 

16  27  X6.20 

0.7S9 

19  48  49.1 

X.4S 

XT  13.8 

zo 

x6  36  24.11 

o,70« 

20    6  59.9 

1.46 

X3  20.9 

xo 

16  26  57.98 

0.755 

X9  48  X4.4 

l^ 

ZX    9.5 

XI 

x6  36    7.18 

-0.710 

-20    624.8 

+1.47 

X3  16.6 

XI 

16  26  39.87 

-0.750 

-19  47  40.0 

+1^3 

"     5.3 

12 

x6  35  50.06 

0.717 

20    549.4 

1.48 

13  X2.4 

X2 

16  26  21.87 

0.746 

1947    5.9 

X.4« 

ZX      Z.X 

13 

16  35  32.77 

0.734 

20    5  13.8 

1.49 

X3    8.2 

13 

1626  3.99 

0.741 

19  46  32.2 

X.40 

X056.9 

M 

16  35  15.32 

0.731 

20   4  38.0 

1.50 

13    4.0 

14 

16  25  46.23 

0.736 

19  45  58.9 

1.38 

xo  52.6 

15 

16  34  57.72 

0.737 

20    4    2.0 

X.50 

X259.8 

15 

16  25  28.62 

0.73X 

19  45  26.0 

1.36 

xo  48.4  • 

i6 

x6  34  39.97 

-0.743 

-20    3  25.7 

+1.51 

12  55-5 

x6 

x6  25  II. 15 

-o.7a5 

-19  44  53.6 

+1.34 

xo  44.2  1 

17 

16  34  22.08 

0.748 

20    249.3 

x.sa 

12  51-3 

17 

16  24  5383 

0.7x9 

19  44  21.6 

x.3a 

xo  40.0  1 

i8 

1634    4.08 

0.753 

20    2  12.8 

i.5« 

12  47.x 

18 

16  24  36.68 

0.71a 

19  43  50.0 

1.30 

xo  35.8  ! 

19 

x6  33  45-97 

0.757 

20    I  36.1 

1-59 

12  42.8 

19 

16  24  19.71 

0.704 

19  43  18.9 

X.38 

xo  3X.6 

20 

16  33  27.74 

0.761 

20    059.3 

X.53 

X2  38.6 

20 

16  24    2.92 

0.696 

19  42  48.4 

x.a6 

10  27.4 

21 

1633    9.42 

-0.765 

—20    0  22.4 

+1.53 

12  34-4 

21 

16  23  46.30 

—0.688 

-X9  42  X8.4 

4^.14 

10  23.2 

22 

x6  32  51.02 

0.768 

19  59  45-4 

X.54 

12  30.1 

22 

16  23  29.89 

a68o 

19  41  49.0 

i.aa 

xo  19.0 

23 

x6  32  32.54 

0.771 

1959    8.4 

X.54 

12  25.9 

23 

16  23  13.70 

0.671 

19  41  20.x 

X.90 

10  14.8 

24 

16  32  13.99 

0.773 

19  58  31.4 

X.54 

12  21.6 

24 

16  22  57.72 

0.66a 

X9  40  51.8 

f.x7 

10  10.6 

25 

16  31  55.38 

0.775 

19  57  54-4 

X.54 

12  X7.4 

25 

16  22  41.95 

0.65a 

X9  40  24.x 

X.X4 

xo   6.4 

26 

16  31  36.73 

-0.777 

-19  57  17-3 

+1.54 

12  13.2 

26 

x6  22  26.42 

-0.64a 

-19  39  57.0 

H-x.xx 

10     2.2 

27 

16  31  18.05 

0.779 

19  56  40.2 

1.54 

X2     8.9 

27 

x6  22  II. 13 

0.63a 

19  39  30.6 

X.09 
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28 

16  30  59-35 

0.781 
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1.54 

12     4-7 

28 

16  21  56.08 

0.62a 

1939   4.9 

X.06 

9  53-8 

29 

16  so  40.62 

0.78J 

19  55  26.3 

1.53 

12     0.4 

29 

16  21  41.28 

0.61Z 

19  38  39.8 

X.05 

949.6 

30 

16  30  21.89 

0.78a 

19  54  49.4 

X.53 

IX  56.2 

30 

16  21  26.73 

0.600 

19  38  15.5 

X.00 

9  45-5 

31 

1630    3.17 

-0.781 

-19  54  12.6 

+X.53 

IX  51.9 

31 

x6  21  12.46 

-0.589 

-19  37  51.9 

+0.97 

941.3 

3a 

x6  29  44.45 

-0.780 

-19  53  35.9 

+X.5S 

1 

XX  47.7 

32 

x6  20  58.46 

-0.578 

-19  37  28.9 

+0.94 
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8th. 

leth. 

S4th. 

Day  of  the  Month. 

let 
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Z.O 
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GKEENWICH  MEAN  TIME. 

JULY. 

AUGUST- 
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R.A. 
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Hoar. 
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fori 
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S 
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Noon. 
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h  m    s 

s 

e      *       n 

m 

h    m 

h  m     s 

% 

0      1      m 

m 

h    m 

z 

z6  21  12.46 

-0.589 

-19  37  51-9 

+0.97 

9  41-3 

z 

16  16  29.98 

—0.149 

-19  32  45-6 
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734.8 

2 

16  20  58.46 

0.578 

19  37  28.9 

0.94 

9  37-1 

2 

16  16  26.76 

ax95 

19  32  51-2 

0.95 
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3 

16  20  44.73 

0.566 

19  37    6.6 

0.91 

9330 

3 

16  16  23.93 

0.109 

19  32  57.9 

0.99 

726.8 

4 

16  20  31.28 

0.554 

193645-1 

0.88 

928.8 

4 

16  16  21.50 

0.099 

19  33    5.6 

O.SS 

7  22.8 

5 

1620  Z8.I2 

0.54a 

19  36  24.5 

0.85 

924.7 

5 

16  16  19.47 

0.076 

19  33  X4-3 

0.38 

7x8.9 

6 

16  20   5.26 

-0.530 

—19  36    4*6 

40.81 

920.5 

6 

16  16  17.84 

—0.060 

-19  33  24.x 

-0.4a 

7x4.9 

7 

16  19  52.69 

0.517 

19  35  45.5 

0.78 

916.4 

7 

16  16  16.61 

0.0*3 

X9  33  34-9 

0.47 

7  zi.o 

8 

16  19  40.42 

0.504 

19  35  27.2 

0.75 

912.3 

8 

16  16  15.79 

0.096 

X9  33  46.7 

0.5X 

7   7.0 

9 

16  19  28.47 

0.491 

1935    9-8 

0.71 

9    8.1 

9 

16  16  15.37 

~Ob009 

X9  33  59.5 

0.55 

7    3-1 

lO 

16  19  16.83 

0.478 

19  34  53-2 

0.68 

9    4-0 

zo 

16  16  15.35 

40.008 

X9  34  X3.4 

0.60 

659.2 

IZ 

1619  5.51 

-0.465 

-19  34  37-5 

+0.64 
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11 

16  16  15.74 
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-19  34  28.3 

-0.64 

655.2 

12 

16  18  54.51 

0.451 

19  34  22.6 

0.61 

855-8 

12 

16  16  16.53 

0.04a 

X9  34  44-3 

0.68 

651.3 

13 

16  18  43.85 

0.437 

1924    8.6 

0.57 

851.7 

13 

16  16  17.73 

0.059 
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0.79 
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0.53 
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14 
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X9  35  X9.3 

o.7« 

643.5 
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X9  37  28.2 

X.09 

620.2 

2Z 

16  17  31.06 

-0,319 

-19  32  50.3 

+0.95 

8  19.0 

21 

16  16  42.01 

+0.194 

-19  37  53«x 

— X.O6 

616.4 

22 

16 17  23.59 

0.504 

19  32  44-9 

0.9X 

8  15.0 

22 

i6  16  46.87 

0.9x1 

19  38  19.0 

X.XO 

6  12.5 

23 

16  17  16.50 

0.988 

19  32  40.5 

0.X7 

8  10.9 

23 

16  16  52.14 

0.998 

19  38  45.9 

X.X4 

6   8.7 

24 

16  17  9.80 

0.379 

19  32  370 

0.13 

8    6.9 

24 

16  16  57.81 

0.945 

19  39  X3.8 

x.x8 

6    4-8 

as 

1617    3-47 

0.356 

19  32  34-5 

0.09 

8    2.9 

25 

16  17    3.88 

O.96X 

19  39  42.6 

z.aa 

6    i.o 

1 

26 

1 

16  16  57.52 

-0.940 

-19  32  33.1 

40.04 

758.8 

26 

16  17  10.35 

40.978 

-19  40  12.3 

-X.96 

5  57-2 

.7 

16  16  51.95 

0.924 

19  32  32.7 

0.00 

754.8 

27 

16  17  17.21 

0.994 

19  40  43.0 

X.90 

553.4 

IzS 

16  16  46.77 

0.908 

19  32  33.2 
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0.191 

19  32  34-8 

0.08 

746.8 
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The  dgn  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  soath  declinations 

are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations  increasing. 
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GREENWICH  MEAN  TIME. 
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16  27  56.42 

0.907 

20  14  26.1 

a.44 

314.9 

lO 

16  19  33.89 

0.517 

19  49  23.8 

X.79 

5    0.6 

10 

16  28  18.33 

0.918 

20  15  24.8 

«.45 

3  "3 

II 

16  19  46.48 

+o.53a 

-1950    7.1 

-1.82 

456.9 

II 

16  28  40.51 

+0.929 

-20  16  23.8 

-2.46 

3    7.8' 

12 

16  19  59-44 

0.548 

19  50  51.1 

1J55 

4  53-2 

12 

16  29    2.96 

0.940 

20  17  23.1 

8-47 

3    4.2 

13 

16  20  12.77 

0.563 

19  51  35-8 

1.88 

449.5 

13 

16  29  25.67 

0.951 

20  18  22.6 

2.48 

3    0.7 

M 

16  20  26.46 

0.578 

19  52  21.3 

1.91 

445.8 

14 

16  29  48.63 

0.962 

20  19  22.3 

3.49 

257.1 

15 

16  20  40.50 

0.593 

1953    7-5 

1-94 

442.1 

15 

16  30  11.85 

0.973 

20  20  22.2 

2.50 

2  53-6 

i6 

16  20  54.90 

+0.608 

-19  53  54-4 

-1.97 

438.4 

16 

16  30  35.32 

+0.983 

-20  21  22.4 

-a.51 

2  50.0 

17 

16  21    9.65 

0.623 

19  54  41.9 

2.00 

434.7 

17 

16  30  59.03 

0.993 

20  22  22.7 

2.5a 

246.5 

i8 

16  21  24.75 

0.637 

195530.1 

2.03 

431.0 

18 

16  31  22.98 

1.003 

20  23  23.2 

2.5a 

2  43.0 

19 

16  21  40.20 

0.651 

19  56  18.9 

2.05 

4273 

19 

16  31  47.18 

1.013 

20  24  23.9 

a.  53 

2  39.5  1 

20 

16  21  55.99 

0.665 

1957    8.4 

2.08 

423.6 

20 

16  32  11.60 

Z.022 

20  25  24.7 

a.53 

2  35-9 ' 

21 

16  22  12.12 

+o.6;9 

-19  57  58.5 

—2.10 

4  20.0 

21 

16  32  36.25 

+I.O3I 

-20  26  25.6 

-a.54 

232.4 

22 

16  22  28.58 

0.693 

19  58  49.1 

ai3 

4  16.3 

22 

1633    1. 12 

1.040 

20  27  26.6 

a.  54 

2  28.9 

23 

16  22  45.37 

0.707 

19  59  40.3 

a-T5 

4  12.7 

23 

i6  33  26.21 

1.049 

20  28  27.8 

a.54 

225.4 

24 

16  23    2.50 

0.721 

20    0  32.1 

a- 17 

4    9-0 

24 

16  33  51.51 

1.058 

20  29  29.0 

a.55 

2  21.9 

25 

16  23  19.96 

0.734 

20    I  24.6 

2.20 

4    5-4 

25 

16  34  17.01 

1.067 

20  30  30.3 

a.55 

2  18.4  j 

26 

16  23  37-74 

+0.747 

-20    2  17.5 

-2.22 

4    1-7 

26 

16  34  42.72 

+1.076 

-20  31  31.6 

-a.  55 

2  14.9  ■ 

27 

16  23  55.83 

0.760 

20    3  10.9 

2.24 

358.1 

27 

1635    8.64 

T.084 

20  32  32.9 

a.55 

2  11.4 

28 

16  24  14.23 

0.773 

20    4    4.8 

2.26 

3  54-5 

28 

16  35  34-75 

1.092 

20  33  34.2 

a.55 

2    7-9 

29 

16  24  32.94 

0.786 

20    459.2 

2.28 

3509 

29 

16  36    1.05 

l.IOO 

20  34  35-5 

a.55 

2    4-4 

3° 

16  24  51.96 

0.799 

20    554.1 

2.30 

3  47-3 

30 

16  36  27.54 

X.108 

20  35  36.8 

a.55 

2    0.9 

31 

1625  11.28 

+0.8X2 

-20    649.4 

-2.31 

3  43-7 

31 

16  36  54.21 

+I.II6 

-20  36  38.2 

-a.55 

I  57-4  j 

32 

16  25  30.90 

+0.825 

-20    7  45-1 

-a.33 

340.1 

32 

16  37  21.06 

+1.123 

-20  37  39-5 

--a.55 

I  53-9 ' 

Day  of  the  Month. 

6th. 

18th. 

21st 

29th. 

Day  of  the  M 

onth. 

7th. 

16th. 

88d. 

Slst 

Semidiameter   .... 
Horizontal  Parallax  .    . 

7.7 
0.9 

M 
7.6 
0.9 

7.6 
0.9 

75 
0.8 

Semidiameter    .... 
Horizontal  Parallax  .     . 

74 
0.8 

73 
0.8 

7.3 
0.8 

72 
0.8 

I 

KoTB.— The  ufD  +  indicntei  north  dfM:IiEi«tloaa ;    the  ligit  —  isdicatei  south  dedmatioDe. 

- 

SATURN,  1898. 
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GREENWICH  MEAN  TIME. 

NOVEMBER.     * 

DECEMBER. 

g 

Ascension. 

Var.  of 
RA. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

1 

^r^r 

Var.  of 
RA. 
forx 
Hour. 

Apparent 
Decimation. 

Var.  of 
Decl. 
forx 
Hour. 

Meridian 
Passage. 

N«on, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon, 

Noon. 

h    m    8 

s 

0           « 

" 

h    m 

h   xn     s 

s 

0     »      f 

» 

h    m 

I 

i6  37  21.06 

-hi.  133 

-20  37  39.5 

-3.55 

153.9 

I 

16  51  47.60 

+1.255 

-21     648.2 

-3.33 

0  10.3 

2 

16  37  48.08 

Z.130 

20  38  40.7 

a.55 

I  50.4 

2 

16  52  17.72 

X.356 

21     7  41.6 

a.3x 

0    6.9 

3 

16  38  15.27 

1.137 

20  39  41.8 

3.55 

146.9 

3 

16  52  47.87 

1-257 

21     834.5 

8.xg 

0    3.5 

4 

16  38  42.64 

1.144 

20  40  42.9 

3.54 

143.5 

4 

16  53  18.05 

1-257 

21     926.9 

a.x7 

(  0    a  0 

IB    AS.  6 

5 

16  39  10.18 

1.151 

20  41  43.9 

a.  54 

I  40.0 

5 

16  53  48.25 

X.358 

21  10  18.8 

3U5 

23  53.1 

6 

16  39  37.87 

+1.157 

-20  42  44.7 

-*54 

136.5 

6 

16  54  18.47 

+X.358 

-21  II  10.3 

-3.X3 

23  49.7 

7 

1640    5.70 

1. 163 

20  43  45-4 

3.53 

I  33.0 

7 

16  54  48.70 

1.259 

21  12     1.3 

2.XX 

23  46.3 

<    8 

16  40  33.68 

1. 169 

20  44  46.0 

«.53 

I  29.6 

8 

16  55  18.94 

1.259 

21  12  51.8 

3.09 

23  42.9 

9 

16  41     1.82 

1.175 

20  45  46.4 

3.53 

I  26.1 

9 

16  55  49.17 

1259 

21  13  41.9 

3.07 

23  39.4 

lO 

16  41  30.09 

X.18X 

20  46  46.6 

a.  53 

I  22.6 

10 

16  56  19.40 

1.358 

21  14  31.5 

3.05 

23  36.0 

II 

16  41  58.50 

+1.187 

-20  47  46.6 

-a.51 

I  19. 1 

II 

16  56  49.62 

+1.258 

-21  15  20.6 

-a.03 

23  32.6 

12 

16  42  27.05 

Z.192 

20  48  46.4 

a.50 

I  15.7 

12 

16  57  19.83 

1.257 

21  16     9.2 

a.ox 

23  29.2 

13 

16  42  55.72 

1.197 

20  49  46.0 

3.49 

I  12.2 

13 

16  57  50.01 

1.257 

21  16  57.2 

1-99 

23  25.7 

M 

16  43  24.51 

I.202 

20  50  45.4 

a.48 

I    8.8 

14 

16  58  20:17 

X.356 

21  17  44.7 

1.97 

23  22.3 

15 

16  43  53.42 

1.207 

20  51  44.5 

2-47 

I    5-3 

15 

16  58  50.30 

1.255 

21  18  31.7 

1.95 

23  18.9 

i6 

16  44  22.45 

+i.2ia 

-20  52  43.4 

-8.46 

I    1.9 

16 

16  59  20.39 

+1.253 

-21  19  18.2 

-1-93 

23 15.5 

^7 

16  44  51-57. 

X.2l6 

20  53  42.0 

3.44 

058.4 

17 

16  59  50.44 

i.a5i 

21  20     4.1 

x.gx 

23  12.0 

i8 

16  45  20.79 

1.320 

20  54  40.3 

2.43 

055.0 

18 

17    020.44 

1.249 

21  20  49.5 

X.88 

23    8.6 

,19 

16  45  50.11 

1.224 

20  55  38.4 

a.43 

051.5 

19 

17    050.39 

1.247 

21  21  34-3 

X.86 

23    5.1 

20 

16  46  19.52 

1.228 

20  56  36.2 

3.40 

048.1 

20 

17     I  20.28 

1.244 

21  22  18.6 

X.83 

23    1.7 

21 

16  46  49.02 

+X.232 

-20  57  33.6 

-3.39 

044.7 

21 

17     I  50.10 

+X.241 

-21  23     2.3 

-X.81 

22  58.2 

22 

16  47  18.59 

1.235 

20  58  30.7 

2.37 

041.3 

22 

17     2  19.86 

X.338 

21  23  45.4 

X.78 

22  54.8 

,23 

16  47  48.23 

1.238 

20  59  27.5 

a.36 

037.8 

23 

17     249.55 

1.235 

21  24  28.0 

X.76 

22  51.4 

J24 

16  48  17.95 

I.24I 

21    0  23.9 

3.35 

034-4 

24 

17     319.15 

X.232 

21  25  XO.O 

1.74 

22  47.9 

25 

16  48  47.74 

1.243 

21    I  20.0 

3.33 

0  31.0 

25 

17     348.67 

x.338 

21  25  51.4 

1.73 

22  44.5 

26 

16  49  17.59 

+1.345 

-21     2  15.7 

-3.33 

027.5 

26 

17     4  18.II 

+X.334 

-21  26  32.3 

-X.70 

22  41. 1 

27 

16  49  47.49 

1-247 

21      3  Il.O 

3.30 

0  24.1 

27 

17     447-46 

X.230 

21  27  12.6 

1.67 

22  37.6 

28 

16  50  17.45 

X.249 

21      4     5.9 

2. 28 

0  20.6 

28 

17     5  16.70 

X.316 

21  27  52.3 

X.65 

22  34-2 

29 

16  50  47.46 

X.251 

21    5    0.4 

3.37 

0  17.2 

29 

17     545.84 

X.3X2 

21  28  31.4 

X.63 

22  30.7 

30 

16  51  17.51 

1.353 

21    5  54-5 

3.35 

0  13.8 

30 

17    6  14.88 

X.208 

21  29     9.9 

1.59 

22  27.3 

31 

16  51  47.60 

+1.255 

-21    6  48.2 

—3.23 

0  10.3 

31 

17    643.81 

+x.ao3 

-21  29  47.8 

-1.57 

22  23.8 

32 

16  52  17.72 

+1.256 

-21     7  41.6 

-3.3X 

0    6.9 

32 

17    7  12.62 

+X.198 

-21  30  25.1 

-1.54 

22  20.3 

Day  of  the  Month. 

8th. 

10th. 

84th. 

Day  of  the  Month. 

2d. 

10th.  1 

18th. 

seth. 

34th. 

Semidiameter . 

« 

7.2 

7.1 

7^ 

Semidiameter  . 

7.1 

71 

M 
71 

71 

n 

7-2 

,  Horizontal  Para 

llaz     .... 

0.8 

0.8 

0.8 

Horizontal  Para 

Ilax.     . 

0.8 

0.8 

0.8 

0.8 

0.8 

1  The  sign  +  prefixf 

)d  \.o  the  hourly  change  of  declination  indicates  that  north  declina 

tions  are  increasing  and  s 

outh  declinations    ' 

are  decreaa 

ing.    The  sign  —  indicates  that  north  declinations  are  decreasin 

g  and  south  declinations 

increasing. 
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GREENWICH  MEAN  TIME. 

Month 
and 
Day. 

Aacemion. 

Var.of 

R.  A. 

for 

zDay. 

Apparent 
Decliuation. 

Var.of 

DecL 

for 

1  Day. 

Meridian 
Passage. 

Month 
and 
D*7. 

*«5r' 

Var.of 
R.A, 

for 
zDay. 

Decunation. 

Varjof 

DecL 

for 

xDay. 

Meridian 
Passafe. 

Nton. 

Aims. 

ASura. 

Nc(m, 

N^m. 

ATM*. 

Ar«ra. 

ATmh. 

h  m    a 

s 

•       ,      m 

n 

b    m 

h  m     s 

8 

•      t      m 

» 

h    m 

Jan.    4 

15  59  13-13 

+M.451 

-20  22  30.7 

-35.95 

20  59.5 

July   3 

15  51  27.53 

-6.856 

-20     026.6 

+19.98 

9    3-8 

8 

x6   0    Z.83 

1 1. 891 

20  24  50.8 

34.09 

2044-5 

7 

1551    1.39 

6.8O5 

19  59  10.5 

x8.cn 

847.6 

12 

16   048.20 

11.288 

2027     3.3 

38.15 

2029.6 

zz 

15  50  37-94 

5.515 

Z958    2.6 

15.9a 

831.5 

x6 

16    z  32.08 

10.645 

2029    7.9 

30.11 

20  14.6 

15 

Z5  50  17.32 

4.787 

1957    3.3 

13.70 

815.5 

20 

z6   2  Z3.30 

9.938 

20  3z    4.Z 

88.00 

1959^5 

19 

Z5  49  59.69 

4.023 

19  56  Z3.2 

11.35 

7  59-5 

24 

z6   25Z.69 

+  9.«3i 

-20  32  5Z.8 

-25.81 

19  44-4 

23 

154945-17 

-3.338 

-195532.6 

+  8.98 

743.5 

28 

x6   327.ZO 

8.469 

20  34  30.5 

83.53 

1929.3 

27 

154933.86 

8.419 

1955    1-9 

6-41 

727.6 

Feb.    X 

z6    359.40 

7.677 

2036  ao 

•1.24 

Z9Z4.Z 

31 

154925.84 

1.591 

195441.4 

S.85 

711.7 

5 

z6   428.48 

6.860 

20  37  20.4 

18.98 

z8  58.8 

^ttg.   4 

Z5  49  2Z.Z5 

-0.758 

19  54  31.2 

+  x.n4 

655.9 

9 

z6   4  54-25 

6.083 

203831.3 

16.58 

1843.5 

8 

15  49  1984 

+  0.097 

195431-5 

^x^o 

640.2 

13 

z6   5  X6.63 

+  5.i«i 

-20  39  32.5 

—14.10 

z8  28.  z 

Z2 

Z5492Z.94 

+  0.954 

-19  54  42.4 

-4-05 

624.5 

17 

16    535.5X 

4.«77 

20  40  24.  z 

IZ.69 

z8  Z2.7 

z6 

Z5  49  27.48 

X.817 

1955    3.9 

6.7s 

6   8.8 

sz 

z6   550.82 

S.S7« 

2041   5.7 

9.X8 

17  57.2 

so 

15  49  36.48 

8.683 

19  55  36.2 

9-39 

5  53-3 

25 

z6   6   2.5Z 

a.468 

204137.5 

6.71 

1741-7 

24 

154948.93 

3.540 

Z9  56  Z9.0 

xa.ox 

5  37-8 

Mar.   I 

z6   6  ZO.56 

1.558 

20  4Z  59.4 

4.84 

Z726.Z 

28 

1550   4.78 

4.384 

Z9  57  12.2 

14.57 

522.3 

5 

z6   6Z4.98 

+  0.651 

-20  42  ZZ.4 

-1.79 

17  10.4 

Sept.  z 

15  50  23.98 

+  5.8I3 

-19  58  155 

-17.09 

5   6.9 

9 

z6   6Z5.78 

-0.249 

2042Z3.7 

+  0.65 

z6  54.7 

5 

155046.46 

6.088 

Z9  59  28.8 

19.54 

451.6 

13 

z6   6  Z3.00 

X.X4Z 

2042   6.2 

3.07 

z6  38.9 

9 

Z5  51 12.Z7 

6.887 

20   05Z.7 

ax.90 

436.3 

17 

z6   6   6.67 

8.02Z 

20  4Z  49.2 

5.44 

z6  23.Z 

13 

15  51  4105 

7.610 

20   223.9 

24.19 

42Z.0 

21 

z6   556.85 

2,887 

20  4Z  22.7 

7.79 

z6   7.2 

17 

Z5  52  Z3.02 

8.370 

20   4   5.1 

86.38 

4   5.8 

25 

z6   543.6Z 

-  3-787 

-20  40  47.0 

4-XO.05 

15  51.2 

2Z 

155247.97 

+  9.10X 

-20   554.8 

-88^4 

350.6 

39 

z6   5  27.08 

4*538 

2040   2.4 

XS.26 

15  35.2 

25 

15  53  25.78 

9.797 

20   752.5 

80.99 

335.5 

Apr.   2 

z6   5   7.40 

5.902 

2039   9.0 

14.38 

15  19. 1 

89 

1554   6.30 

10.459 

20  957.8 

38.81 

320.5 

6 

z6   444.72 

6.03X 

2038   7.5 

16.39 

15    3-0 

Oct.    3 

155449.41 

XX.093 

20  Z2  ZO.O 

33.88 

3   5.5 

lO 

z6   4  Z9.2Z 

6.717 

20  36  58.Q 

X8.32 

Z4  46.8 

7 

15  55  35.00 

11.695 

20  Z4  28.7 

35.43 

250.5 

14 

z6    35104 

-  7.361 

-«o354Z.z 

4-ao.X4 

Z430.6 

zz 

15  56  22.92 

+I8.860 

-20  z6  53.3 

-36.86 

235.6 

x8 

z6   320.39 

7.954 

20  34  Z7.0 

SX.85 

Z4  14.4 

15 

15  57  1303 

12.787 

20  Z9  23.4 

38.X4 

220.7 

22 

z6   247.48 

8.498 

20  32  46.5 

83.40 

13  58.1 

19 

Z558    5.16 

13.870 

20  2 Z  58.2 

».84 

a  5.8 

26 

z6   2  Z2.54 

8.962 

20  3  Z  ZO.O 

24.80 

Z3  4Z.8 

23 

155859.13 

13.708 

20  24  37.  z 

40.80 

15Z.0 

30 

z6    z  35.85 

9-370 

20  29  28.3 

86.04 

13  25.5 

27 

15  59  54.76 

14.XO0 

20  27  Z9.5 

40.99 

136.2 

May   4 

z6   057.66 

-  9.7x6 

-20  27  4Z.9 

+27.  IX 

13   9.1 

31 

z6   05Z.87 

+14.447 

^-2030  4.8 

-41.65 

1 21.4 

8 

z6  0  x8.2z 

9.996 

20  25  5Z.6 

88.02 

Z2  52.7 

Nov.  4 

z6    z  50.28 

14.758 

20  32  52.5 

48.  X4 

z  6.7 

12 

15  59  37-78 

XO.909 

20  23  58.0 

88.72 

Z2  36.3 

8 

z6   249.83 

15.0x3 

20354Z.8 

48.49 

051.9 

z6 

15  58  56.63 

10.354 

2022    Z.8 

29.30 

Z2  Z9.9 

Z2 

z6   350.32 

15.226 

20  38  32.3 

43.70 

0  37-2 

20 

X5  58  Z5.04 

10.489 

2020   3.9 

89.62 

12    3-5 

z6 

16   451-57 

15.387 

20  4Z  23.2 

43.74 

022.5 

24 

15  57  33-30 

-10.427 

-20  z8   5,z 

+89-73 

ZZ47.1 

20 

16   5  53-34 

+15.490 

-20  44  Z4.0 

-48.64 

0  7.8 

28 

15  56  51.72 

10.351 

20  z6   6.3 

89.65 

zz  30.7 

24 

16   655.42 

15.548 

2047  4.1 

48.38 

2349.4 

June   z 

Z5  56  Z0.58 

XO.909 

20  Z4   8.2 

89-37 

zz  Z4.3 

28 

z6   757-61 

15.546 

204952.9 

48.00 

23  34-7 

5 

15  55  30.Z3 

10.004 

20  Z2  ZZ.6 

28.89 

zo  57.9 

Dec.    2 

16   859.72 

15.50X 

20  52  39.9 

41.47 

2320.0 

9 

155450.63 

9.736 

20  zo  Z7.4 

88.19 

1041-5 

6 

z6  zo    Z.55 

15.408 

20  55  24.5 

4a8t 

23    5.3 

13 

15  54  12.33 

-^•Mn 

-20   826.4 

+27.88 

Z025.Z 

zo 

z6  zz    2.9Z 

+15.868 

-2058   6.2 

-40.05 

22  50.6 

17 

15  53  35.49 

9.007 

20   639.4 

86.18 

zo   8.8 

14 

z6z2    3.57 

15.058 

21    044.7 

99.15 

22  35.9 

2Z 

1553   0.36 

8.547 

20   457.2 

84.89 

952.5 

z8 

z6z3    3-30 

X4.800 

2Z     319-2 

38.XX 

22  21.1 

25 

155227.Z9 

8.031 

20    320.5 

83.41 

936.2 

22 

z6  Z4    Z.90 

14.490 

21    5  49-4 

36.98 

22   6.4 

29 

Z55156.Z8 

7.465 

20    Z50.Z 

21.76 

920.0 

26 

x6z4  59.z6 

14-133 

2Z    8  Z4.9 

35-74 

2Z  5Z.6 

July    3 

15  51  27.53 

-6.856 

-80  026.6 

+19.98 

9    3.8 

30 

16  Z5  54.90 

+13.739  -2ZZO  35.2 

US4.40 

2Z36.8 

7 

i55i_i.39 

-6.S05 

-Z9  59  10.5 

+i8.oa 

847.6 

34 

z6  16  48.93  +13.879  -2Z  Z2  50.0 

-S8.99 

2Z  2Z.9 

Great 
Least 

est  semidiame 
aemldiamqter 

ter, 

May 

Novembc 

84f     1 

ff87,    X 

*.88 

Gre 
Lea! 

atest  horizonts 
It  horisontal  p 

il  paralli 
anllax, 

«.       May 
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GREENWICH  MEAN  TIME, 

Month 

and 

Aacension. 

Var.of 

R.  A. 

for 

zDay. 

Apparent 
Doolinatioo. 

Var.of 

DecL 

for 

xDay. 

Meridian 

MontA 
and 

Ascension. 

Var.of 

R.  A. 

for 

xDay. 

Apparent 
Declination. 

Var.of 

Decl. 

for 

xDay. 

Meridian 

Day. 

Passage. 

Day. 

Passage. 

ASura. 

Ifism, 

Nban, 

N0om. 

Noom. 

Noon. 

Noon. 

NOOM. 

h  m    • 

• 

0     »     If 

m 

h    m 

h  m    8 

8 

0       1      m 

m 

h    xn 

Jan.     4 

5x9   9-^ 

-«.565 

+21  43  29.2 

-4.8X 

10  20.9 

July    3 

52944.23 

+9.340 

+2X  58  54.2 

-HJ.S7 

22  40.0 

8 

5  x8  43.94 

6.^ 

21  43  10.7 

4.4X 

XO    4.8 

7 

53020.85 

9.066 

2X  59  18.9 

5.97 

22  24.9 

12 

5  x8  19.42 

5.960 

21  42  53.9 

3.96 

948.7 

XX 

53056.72 

8.863 

21  59  42.0 

5.56 

22    9.8 

i6 

5  X7  56-3X 

5.593 

21  42  39.0 

S.46 

932.6 

X5 

5  3X3I-7I 

8.638 

22    0    3.4 

5.XI 

21  54.6 

ao 

5  X7  3472 

5.198 

21  42  26.2 

3*94 

9x6.5 

X9 

532    5.70 

8.361 

22    022.9 

4.66 

21  39.5 

a4 

5  X7  14-77 

-4.77I 

+21  42  15.5 

-3.39 

9   0-4 

«3 

5  32  38.56 

+8.064 

+22    040.7 

+4.32 

2X  24.3 

28 

5  16  56.60 

4.306 

2142    7.1 

1.80 

844.4 

27 

5  33XO.X7 

7-737 

22    056.7 

3.79 

2X     9.x 

Feb.    X 

5x640.36 

$.815 

2x42    I.X 

X.90 

828.4 

3X 

5  33  40.42 

7.383 

22     X  XI.O 

3.35 

20  53.8 

5 

5  16  26.11 

$•303 

21  4X  57.5 

-0.57 

8x2.4 

Aug,  4 

5  34   9.22 

7.009 

22     X23.5 

a.90 

20  38.6 

9 

5  16 13.96 

8.771 

21  41  56.5 

+0.06 

756.5 

8 

5  34  36.46 

6.608 

22     X  34.2 

3.45 

20  23.3 

13 

516   396 

-4.«I 

+21  41  58.0 

+O.7X 

740.6 

X2 

5  35   2.05 

+6.182 

+22     X43.X 

+2.0X 

20    8.0 

X7 

5  15  56-20 

1.657 

2142     2.2 

1.39 

724.8 

x6 

5  35  25.88 

5.739 

22     X  50.3 

X.60 

19  52.6 

21 

5  X5  50-72 

1.079 

2x42   9.x 

2.05 

7   9.0 

20 

53547.85 

5.355 

22     X55.9 

X.X9 

19  37.3 

25 

5  X5  47-58 

-0.491 

2X  42  x8.6 

a.70 

653.2 

24 

536  7.89 

4.760 

22     X  59.8 

0.77 

X9  2X.8 

Mar.  I 

5  X5  46.79 

+0.099 

2X  42  30.7 

3.35 

637-5 

28 

53625.91 

4.350 

22    2    2.x 

+t>.37 

X9   6.4 

5 

5  X5  48.37 

+0.689 

+21  42  45.4 

+3.97 

621.8 

Sept.  X 

53641.87 

+3.725 

+22    2    2.8 

—0.01 

x8  50.9 

9 

5  X5  52.30 

x.a75 

2143     2.5 

4.59 

6  6.Z 

5 

53655.69 

3.185 

22     2     2.0 

0.39 

18  35.4 

13 

5  15  58.57 

1.857 

21  43  22.x 

5.19 

550.5 

9 

5  37  7.33 

3.631 

22     X59.7 

0.76 

x8  19.9 

X7 

5x6   7.15 

«.436 

21  43  44.0 

5.76 

534.9 

13 

5  37  X6.72 

2.067 

22     X55.9 

X.XX 

x8   4.3 

21 

5  16 18.04 

3.006 

2144    8.2 

6.33 

5x9-4 

X7 

5  37  23.84 

X.493 

22     X  50.8 

X.45 

X7  48.7 

«5 

5  16  31.18 

+3.56a 

4-21  44  34.6 

+6.82 

5   3.8 

21 

5  37  28.64 

+0.910 

+22     144.3 

-1.77 

17331 

29 

5  i6  46.52 

4.104 

21  45     2.8 

7.37 

448-3 

25 

5  37  3X.I2 

+0.330 

22     I  36.6 

3.07 

17  X7.4 

Apr.    2 

5x7    3-99 

4.627 

21  45  32.8 

7.71 

432.9 

29 

5  37  31.28 

-0.349 

22     X27.7 

3.37 

17    1.6 

6 

5  17  23.51 

5.199 

2146    4.5 

8.IX 

4x7-5 

Oct.    3 

53729.13 

0.826 

22     I  X7.6 

3.66 

1645.9 

xo 

5  17  45  00 

5.613 

21  46  37.7 

8.46 

4   2.2 

7 

5  37  24.68 

1.396 

22     I     6.4 

a.92 

16  30.x 

14 

5x8   8.39 

+€.076 

+21  47  X2.2 

+8.77 

346.9 

XX 

5  37  X7.97 

—1.960 

+22     054.2 

-3.17 

x6  14.2 

i8 

5  x8  33-38 

6.5x8 

2X47  47-9 

9.05 

33X.5 

15 

5  37   9.01 

8.515 

22     041.0 

3.43 

X5  58.3 

22 

5x9  0.50 

6.936 

21  48  24.6 

9.26 

3  16.2 

X9 

5  36  57-87 

3.053 

22     0  26.8 

3.65 

X5  42.4 

26 

5  19  29.03 

7.335 

2149     2.0 

9.41 

3   x.o 

23 

5  36  44.61 

3.571 

22    OII.8 

3.84 

X5  26.4 

30 

5  X9  5906 

7.68a 

2X  49  39.9 

9.54 

245.8 

27 

53629.34 

4.063 

215956.1 

4.03 

X5  10.5 

May   4 

5  20  30.45 

+8.011 

+21  50  18.3 

+9.62 

230.5 

31 

536x2.14 

-4.533 

+21  59  39.6 

-4.31 

X4  54.4 

8 

521    3-" 

8.314 

21  5056.9 

9.66 

215-3 

Nov.  4 

5355311 

4.977 

21  59  22.4 

4.37 

14  38.4 

12 

5  21  36.92 

8.587 

21  51  35.6 

9.65 

2   0.2 

8 

5  35  32.36 

5393 

2159    4.6 

4.50 

14  22.3 

x6 

52211.77 

8.833 

21  52  14.x 

9.60 

1 45.x 

X2 

5  35  10.02 

5.774 

21  58  46.4 

4.60 

14   6.2 

20 

52247.54 

9.046 

2X  52  52.4 

9.53 

129.9 

x6 

5  34  46- 22 

6. 118 

21  58  27.8 

4.70 

1350.x 

24 

5  23  24.10 

49.326 

+2X  53  30.3 

+9.39 

X  X4.8 

20 

53421.13 

-6.422 

+2158   8.8 

-4.77 

X3  34.0 

28 

524    X.31 

9.371 

2154  7.5 

9.20 

059.6 

24 

5  33  54.90 

6.685 

21  57  49.6 

4.81 

13  17.8 

June   1 

5  24  39-03 

9.485 

21  54  43.9 

9.00 

044.5 

28 

5  33  27.71 

6.905 

2X  57  30.3 

4.84 

X3    1.6 

5 

5  25  1715 

9.568 

21  55  19.5 

8.76 

029.5 

Doc.    2 

5  32  59.73 

7.079 

21  57  10.9 

4.83 

X2  45.4 

9 

5  25  55-53 

9.619 

21  55  54.1 

8.50 

0x4.4 

6 

53231.14 

7.212 

21  56  51.7 

4.77 

12  29.2 

13 

5  26  34.06 

+9.640 

+2X  56  27.5 

+8.20 

23  55.5 

XO 

532   2.10 

-7.398 

+21  56  32.7 

-4.70 

12  13.0 

I? 

5  27  12.61 

9.626 

21  56  59.7 

7.89 

2340.5 

X4 

5  31  32.82 

7.333 

21  56  14.1 

4.60 

11  56.8 

2Z 

52751.03 

9.578 

2X  57  30.6 

7.54 

2325.3 

x8 

5  3X    3.50 

7.3x9 

2x5555.9 

4.46 

XX  40.6 

25 

5  28  29.19 

9.498 

2X  58    0.0 

7.16 

23  10.2 

22 

5  30  34-33 

7.256 

21  55  38.4 

4.39 

XX  24.4 

29 

529   6.97 

9.385 

21  58  27.9 

6.77 

22  55.1 

26 

530   5-51 

7.145     2x5521.6 

4.09 

II     8.2 

July   3 

52944.23 

+9.340 

+21  58  54.2 

+6.37 

22  40.0- 

30 

5  29  37-23 

-6.989 '+2I  55     5.7 

-3.86 

XO  52.0 

-       ' 

5  30  20.85 

+9.066 1+21  59  X8.9 

+5.97 

2224.9 

34 

_5  29^j65 

1+21  54  50.7 

XO  35.8 

Greatest  semidiameter, 
Ltaat  i^midianieter, 


December 
Jane     _ 


14.  * 

15,  a 


i".33 

l''.25 


Greatest  horizontal  parallax,    December  14, 
Least  horizontal  parallax,        Jnne  15, 


0^.31 
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HELIOCENTRIC  CO-ORDINATES,  1898. 


MERCURY. 

GREENWICH  MFAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radins 

Vector. 

Logarithm  of  DIstanc* 
from  Earth— 

At  Date. 

At  Interme- 
diate  Date. 

0      # 

M 

0    t     f 

, 

t 

0 

, 

m 

f         w 

Jan.     o 

67  47 

31.4 

6  17  25.4 

+  8 

31.9 

+2 

29 

0.0 

+43  17.7 

9.4885616 

98703743 

9.8595364 

2 

80  25 

10.0 

6  19  13.1 

II 

49.9 

3 

51 

30.6 

38  45.5 

9.4881092 

9.8498349 

9.8415237 

4 

93     0 

22.2 

6  14  59.4 

12 

51.8 

5 

2 

25.1 

31  49.0 

9.4912419 

9.8348284 

9.8299257 

6 

105   21 

22.3 

6    5    9-0 

II 

30.1 

5 

57 

45-5 

23  ai.s 

9.4976879 

9.8269283 

9.8258736 

8 

117   17 

56.7 

5  50  47.2 

8 

11.3 

6 

35 

31.8 

14  as-o 

9.5069272 

9.82672x3 

9.8293629   1 

xo 

128  42 

28.1 

5  33  «i.3 

+  3 

42.6 

+6 

55 

43-1 

+  5  54.x 

9.5182978 

9.8336330 

9.8393277 

12 

139   30 

19. 1 

5  14  «.2 

-  I 

3.9 

6 

59 

49.9 

-  I  35.x 

9.53x1067 

9.8462227 

9.8540917 

14 

149   39 

41-5 

4  S5    3-6 

5 

26.3 

6 

50 

15.6 

7  45.6 

95447143 

9.8627x57 

9.8718956 

x6 

159   II 

0.0 

4  36  85-3 

8 

56.3 

6 

29 

41.4 

12  35*6 

9.5585802 

9.8814553 

9.8912450 

i8 

168     6 

13.0 

4  19    a.5 

IX 

20.5 

6 

0 

42.4 

16  xa.x 

9.5722789 

9.901 1377 

9.91 10324 

20 

176  28 

13.8 

4    3  i5»x 

-12 

36.8 

+5 

25 

34-3 

-18  46.6 

9.5854928 

9.9208482 

9.9305217 

22 

184   20 

21.9 

3  49  10.4 

12 

50.2 

4 

46 

9.x 

ao  si.a 

9-5979956 

9.9400039 

9.9492603 

24 

191   46 

3.7 

3  36  48-a 

12 

9.8 

4 

3 

55.5 

SI  36-8 

9.6096342 

9.9582658 

9.9670026 

26 

198   48 

39-7 

3  afi    3.6 

10 

46.3 

3 

20 

1.9 

ta  xa.6 

9.6203087 

9.9754616 

9.9836361 

28 

205   31 

19.0 

3  x6  50.3 

8 

50.1 

2 

35 

X9.9 

aa  a6.a 

9.6299591 

9.9915254 

9.9991307 

30 

211    56  56.6 

3    9    0.6 

-  6 

31.3 

+1 

50 

28.2 

-tt  as-a 

9.6385523 

0.0064557 

0.0135057   ' 

Feb.     I 

218     8 

12.5 

3    a  a7-3 

3 

59.1 

X 

5 

55.5 

aa   7.8 

9.6460741 

0.0202880 

0.0268088 

3 

224     7 

32.3 

a  57    3.6 

-  ^ 

20.9 

40 

22 

3.2 

ax  43.a 

9.6525211 

0.0330760 

0.0390980 

5 

229  57 

9.5 

a  5a  43.7 

•♦■  ' 

16.5 

-0 

20 

52.5 

ai  1Z.5 

9.6578967 

0.0448828 

Q.0504383 

7 

235   39 

6.6 

a  49  aa.9 

3 

47-5 

I 

2 

39.0 

ao34.a 

9.6622083 

0.0557721 

0.0608923 

9 

241    15 

18.0 

a  46  57-5 

+  6 

7.0 

—I 

43 

6.1 

-19  saa 

9.6654633 

0.0658054 

0.0705x96 

II 

246  47 

312 

a  45  a4.a 

8 

10.8 

2 

22 

5.0 

Z9    6.0 

9.6676692 

0.0750403 

0.0793740 

13 

252   17 

28.3 

a  44  4X-a 

9 

56.0 

2 

59 

27.3 

18  13.6 

9.6688317 

0.083527X 

0.0875042 

15 

257  46  48-7 

a  44  47-4 

II 

18.8 

3 

35 

4-3 

17  20.7 

9.6689535 

O.0913107 

0.0949509 

17 

263   17 

10.6 

a  45  4a.5 

12 

16.6 

4 

8 

46.7 

x6  ao.8 

9.6680349 

0.0984288 

0.1017487 

19 

268   50 

11.6 

a  47a6.9 

+12 

47.6 

-4 

40 

23.7 

-15  I5-I 

9.6660736 

0.1049129 

0.X07925X 

21 

274   27 

32.1 

a  so    a.a 

12 

49.5 

5 

9 

42.5 

X4    a.3 

9.6630647 

0.1x07878 

O.I135010 

23 

280   10 

55-5 

a  53  3o.a 

12 

2X.0 

5 

36 

27.6 

12  41.  X 

9.6590015 

0.1 160674 

0.  XI 84880 

25 

286     2 

10.0 

a  57  53-8 

II 

21.7 

6 

0 

20.2 

IX    9.5 

9.6538755 

o.x 207624 

0.X228920 

27 

292     3 

10.6 

3    3  X7-0 

9 

51.4 

6 

20 

57-4 

935.4 

9.6476801 

0.1248733 

0.1267051 

Mar.    I 

298   16 

0.8 

3    9  44.a 

+  7 

50.9 

-6 

37 

5M 

-  7  «5.9 

9.6404103 

0.1283867 

0.1299x47 

3 

304  42 

53.4 

3  17  ao.4 

5 

23.0 

6 

50 

28.6 

5    8.0 

9.6320673 

0.X3I285X 

0.X324937 

5 

311   26 

X2.2 

3  26  IZ.2 

+  2 

31.7 

6 

58 

8.9 

-aa8.3 

9.6226624 

o.  1335344 

0.1344015 

7 

318   28 

31.8 

3  36  22.3 

—  0 

36.3 

7 

0 

4.6 

+  0  37-a 

9.6122240 

0.1350871 

0.1355832 

9 

325   52 

38.1 

3  47  58.6 

3 

51.5 

6 

55 

20.5 

4  ia.1 

9.6008043 

0.1358797 

0.1359662 

II 

333  41 

257 

4    1    4-1 

-  7 

0.8 

-6 

42 

54-3 

+  8  19.8 

9.5884929 

0.1358300 

0.1354579 

13 

341   57 

54-3 

4  15  39.a 

9 

47.6 

6 

21 

38.3 

X3    a.o 

9.5754286 

0.1348349 

0.1339447 

15 

350  44 

59.4 

4  31  39-6 

II 

51.2 

50 

24.1 

x8  17.4 

9.5618192 

0.1327693 

0.1 312900 

17 

0     5 

20.8 

4  48  52.8 

12 

49.6 

8 

10.7 

23'  59-6 

9.5479592 

0.1294852 

O.X273333 

19 

10     I 

3.6 

5    6  55-6 

12 

23.7 

14 

17. 1 

a9  54-4 

9.5342471 

O.I248II9 

0.1218968 

21 

20  33 

9.5 

5  as    7-9 

-10 

19.4 

-3 

8 

41.2 

+3536.9 

9.5211972 

O.I 185642 

0.1147899 

23 

31   41 

4.6 

5  42  34.1 

6 

37.6 

52 

21.6 

40  3X.a 

9.5094285 

O.X 105505 

0.1058243 

25 

43   22 

6.8 

5  58    1.6 

—  I 

413 

-0 

27 

38.1 

43  53.0 

9.4996274 

O.I0059I6 

0.0948352 

27 

55   30 

55-7 

6  10    6.4 

+  3 

43-9 

+1 

I 

38.7 

44  57.8 

9.4924729 

0.0885421 

0.0817039 

29 

67   59 

243 

6  17  a9.7 

8 

35.4 

30 

20.6 

43  14-7 

9.4885288 

0.0743174 

0.0663854 

31 

80  37 

6.5 

6  X9  12.0 

+11 

51.8 

+3 

52 

42.7 

+38  40.0 

9.4881324 

0.0579159 

0.0489237 

33 

93   12 

J0.4 

6  14  52.4 

+12 

_5^-5 

+5 

3 

24-3 

+31  4X.6 

9.4913189 

0.0394298 

0.0294597J 
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MERCURY. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

Apr.     a 

e 

93 

12 

* 
10.4 

or        m 

6  14  5a.4 

+X2 

m 

51-5 

0 
+5 

3 

m 
24.3 

0       m 

+3X  4X.6 

9.4913189 

0.0394298 

0.0294597 

4 

105 

32 

51.8 

6    4  57.4 

XX 

27.7 

5 

58 

28.8 

as  X3.a 

9.4978126 

0.0190444 

0.0082196 

6 

117 

28 

59.2 

5  50  S1.9 

8 

7.4 

6 

35 

58.5 

14  17.0 

9.5070902 

9.9970240 

9.9854997 

8 

128 

52 

57.8 

S  33    4-4 

+  3 

37-2 

6 

55 

54.0 

+  5  46.6 

9.5184882 

9.9736908 

9.9616435 

lO 

139 

40 

14.5 

S  14    3.« 

-  I 

9-7 

6 

59  46.6 

-  I  41.4 

9.5313142 

9.9494064 

9.9370288 

12 

149 

48 

59.6 

4  S4  45-z 

-  5 

30.6 

46 

50 

I.X 

-7  50^6 

9.5449296 

9.9245618 

9.9120583 

14 

159 

19 

42.6 

4  36    «•« 

8 

58.9 

6 

29 

x8.x 

xa  S9« 

9.5587958 

9.8995725 

9.8871605 

i6 

x68 

14 

23,2 

4  18  47-« 

XX 

22.1 

6 

0 

12.4 

16  15.0 

9.5724893 

9.8748802 

9.8627925 

x8 

176 

35 

54-3 

4    3    x.« 

X2 

37.3 

5 

24 

59.5 

x8  48.6 

9.5856932 

9.8509596 

9.8394459 

20 

X84 

27 

36.4 

3  48  58.0 

X2 

50.0 

4 

45 

31.1 

ao3a.5 

9.5981835 

9.8283174 

9.8176419 

22 

X91 

52 

54-7 

33637.2 

-X2 

8.8 

+4 

3 

15.5 

-ai  37.5 

9.6098075 

9.8074882 

9.7979241 

24 

198 

55 

xa6 

3  as  54.4 

XO 

44.6 

3 

19 

20.8 

aa  i3<o 

9.6204660 

9.7890161 

9.7808291 

26 

205 

37 

32.9 

3  16  4«-5 

8 

48.0 

2 

34 

38.2 

aa  a6.a 

9.6301001 

9.7734231 

9.7668531 

28 

2X2 

2 

56.0 

3    8  53.9 

6 

29.1 

X 

49 

46.8 

9i  aa.9 

9.6386766 

9.7611659 

9.7564004 

30 

218 

13 

59.4 

3   aai.y 

3 

56.6 

X 

5 

X4.6 

m   7.5 

9.646x815 

9.7525882 

9.7497386 

May    2 

224 

13 

9.2 

«  56  59.1 

—   X 

X8.4 

40 

2X 

23.x 

— ai  4a.  8 

9.65261 15 

9.7478664 

9.7469640 

4 

230 

2 

38.4 

«St  40-« 

+    X 

X8.9 

-0 

2X 

31.6 

ai  Z1.0 

9.6579706 

9.7470145 

9.7479904 

6 

235 

44 

29.4 

a49ao.s 

3 

49.7 

X 

3 

X7.0 

•033.6 

9.6622654 

9.7498556 

9.7525660 

8 

241 

20 

36.3 

«  46  55.3 

6 

9.x 

X 

43 

42.8 

X9  5x5 

9.6655041 

9.7560706 

9.7603138 

xo 

246 

52 

46.3 

a  45  a3.i 

8 

12.9 

2 

22 

40.2 

X9    5.a 

9.6676937 

9.7652375 

9.7707826 

12 

252 

22 

42.3 

a  44  41.0 

+  9 

57.5 

-3 

0 

0.9 

—18  X4.8 

9.6688400 

9.7768883 

9.7834957 

14 

257 

52 

3.0 

2  44  48.0 

XX 

19.9 

3 

35 

36.3 

17  X9.8 

9.6689457 

9.7905482 

9.7979931 

I6 

263 

22 

26.6 

a  45  43.7 

X2 

17.3 

4 

9 

x6.8 

16  19. 9 

9.6680111 

9.8057806 

9.8138625 

x8 

268 

55 

30.8 

a  47  a8.9 

X2 

47.8 

4 

40 

51.8 

15  14. I 

9.6660340 

9.8221946 

9.8307385 

20 

274 

32 

56.0 

a  50   4.9 

X2 

49.3 

5 

10 

8.4 

14    i.a 

9.6630090 

9.8394585 

9.8483220 

22 

280 

16 

25.7 

a  53  33-8 

+X2 

20.3 

-5 

36 

51.0 

-la  39.8 

9.6589296 

9.8573004 

9.8663675 

24 

286 

7 

48.2 

a  57  58.3 

XX 

20.5 

6 

0 

40.7 

zx    8.0 

9.6537874 

9.8755006 

9.8846781 

26 

292 

8 

58.6 

3    3  aa.4 

9 

49.8 

6 

2X 

147 

9  a3.6 

9.6475758 

9.8938817 

9.9030952 

28 

298 

22 

0.7 

3    950.7 

7 

48.8 

6 

38 

5.0 

733.9 

9.6402897 

9.9123030 

9.9214918 

30 

304 

49 

7-5 

3  17  a7.9 

5 

20.5 

6 

50 

37.9 

5    5.7 

9.6319307 

9.9306485 

9.9397612 

Jane    i 

3" 

32 

42.2 

3  a6  19.8 

+  2 

28.9 

-6 

58 

X3.2 

-  a  35.7 

9.6225099 

9.9488186 

9.9578098 

3 

318 

35 

20.4 

3  36  3a.i 

—  0 

39-3 

7 

0 

3-4 

+  0  40.1 

9.6x20563 

9.9667245 

9.9755514 

5 

325 

59 

47.7 

348    9.8 

3 

54.5 

6 

55 

12.8 

4  X5.6 

9.6006225 

9.9842800 

9.9928990 

7 

333 

48 

59-3 

4    X  X6.7 

7 

3.6 

6 

42 

39.0 

8  33.9 

9,5882985 

0.0013967 

0.0097601 

9 

342 

5 

54-4 

4  X5  53.a 

9 

49.8 

6 

21 

X4.3 

X3    6.6 

9.5752243 

0.0179763 

0.0260303 

IX 

350 

53 

29.0 

4  31  54-9 

-XX 

52.6 

-5 

49 

50.5 

+x8  aa.5 

9.5616088 

0.0339066 

0.0415892 

13 

0 

M 

22.5 

4  49    9.0 

12 

50.3 

5 

7 

26.5 

34    5-0 

9.5477475 

0.0490599 

0.0562985 

15 

10 

10 

37.9 

5    7  ia.o 

12 

22.5 

4 

13 

22.x 

39  59-8 

9.5340414 

0.0632841 

0.0699949 

17 

20 

43 

17.0 

5  as  34.4 

XO 

X6.7 

3 

7 

35.8 

35  41.9 

9.5210060 

0.0764084 

0.0825004 

19 

31 

51 

44.0 

5  4349*3 

6 

33.6 

X 

51 

7-2 

40  35.3 

9.5092621 

0.0882465 

0.0936229 

21 

43 

33 

143 

5  S8  14.3 

—   X 

36.4 

-0 

26 

X7.6 

+43  55-x 

9.4994965 

0.0986055 

0.103 173 I 

23 

55 

42 

25.x 

6  10  1S.3 

+  3  48.8 

+x 

3 

X.2 

44  57-4 

9.4923869 

0.1073050 

0.1109841 

25 

68 

XI 

8.0 

6  17  33.4 

8 

39.3 

2 

31 

39-9 

43  XI.8 

9.4884948 

0.1 14 1965 

0.I169325 

27 

80 

48 

52.x 

6  19  X0.5 

XX 

53.8 

3 

53 

53.5 

3834.6 

9.4881536 

0.  II 9 1869 

0.1209589 

29 

93 

23 

48.2 

6x445.8 

X2 

51-3 

5 

4 

22.5 

31  34.3 

9.4913933 

0.1222532 

0.X230775 

31 

X05 

44 

H.2 

6    446.0 

4-xx 

25-5 

+5 

59 

"•3 

+33    5.0 

9.4979339 

0.1234452 

O.X2337I7 

33 

_"I^ 

39 

52.4 

5  50iy.S 

jf  8 

3.7 

+6 

36 

24.6 

+14    8^ 

9.5072489 

0.1228761 

0.12 19789 

252 
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MERCURY. 

GREENWICH  MEAN  NOON. 

Dmte. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit 

Heliocentric 
Latitude. 

Dany 

Motion. 

Logarithm 

of 

Radina 

Vector. 

Logarithm  of  Distance 
from  Earth — 

Date. 

At  Interme- 

diate Date. 

July     I 

e 
105 

44 

n 
II.2 

•       r      IV 

6    446.6 

+XX 

25.5 

0 
+5 

59 

m 
11.3 

f      m 
+23    5.0 

9.4979339 

O.X234452 

o.xa337X7 

3 

117 

39 

52.4 

5  50  17.3 

8 

3.7 

6 

36 

24.6 

14    8.8 

9.5072489 

0.1228761 

0.12x9789 

5 

129 

3 

19.2 

5  3«  47-3 

+  3 

33.8 

6 

56 

4-4 

+  5  39.3 

9.5186738 

0.1207023 

0.1 190692 

7 

139 

50 

0.0 

5  >3  45*4 

—   X 

X2^ 

6 

59 

43.7 

-  X  47.6 

9.5315162 

O.I171024 

0.1 148242 

9 

149 

58 

10.9 

4  54  aB.o 

5 

33.7 

6 

49 

46.7 

7  55.6 

9.5451391 

O.X 122562 

0.1094x92 

ZI 

159 

28 

20.7 

4  35  31*9 

-9 

X.6 

46 

28 

53-7 

-la  43.a 

9-5590054 

0.1063325 

0.1030141 

13 

168 

22 

29.8 

4  18  31.9 

IX 

23.7 

5 

59 

42.4 

16  17-7 

9.5726935 

0.0994797 

0.0957444 

15 

176 

43 

32.3 

4    a  47.3 

X2 

38.0 

5 

24 

24.8 

18  50.4 

9.5858882 

0.0918220 

0.087724 X 

17 

184 

34 

48.6 

3  48  45-9 

X2 

49-7 

4 

44 

53-2 

»S3.7 

9.5983663 

0.08346x2 

0.0790431    ; 

19 

191 

59 

44-3 

S  36<6.8 

X2 

7.8 

4 

a 

35.7 

ax  38.9 

9.6099762 

0.0744775 

0.0697716 

21 

199 

z 

40.8 

3  n  45-3 

-XO 

43.1 

+3 

x8 

39.8 

-aa  13.4 

9.6206x96 

0.06493x0 

0.0599614 

23 

205 

43 

46.x 

3  16  34.6 

8 

46.0 

2 

33 

57.0 

a3a6.3 

9.6302378 

ao548666 

0.0496501   i 

25 

212 

8 

55.0 

3    847.5 

6 

26.8 

I 

49 

5.5 

aa  aa.9 

9-6387983 

0.0443149 

0.0388625 

27 

218 

19 

46.8 

3    S  16.3 

3 

54.2 

X 

4 

33.7 

aa   7.3 

9.6462869 

0.0332951 

0.0276x39 

29 

224 

z8 

46.6 

«  56  54.7 

-  X 

15.9 

+0 

20 

43-0 

ax  42.3 

9.6527008 

0.02 1 8 195 

0.0x59x20  1 

31 

230 

.  8 

8.0 

«  5«  36.7 

+  I 

21.3 

-0 

22 

X0.8 

-v.  10.4 

9.6580438 

0.0098915 

0.0037582   ' 

Aug.    2 

235 

49 

52.8 

«  49  17.7 

3 

52.0 

X 

3 

550 

ao  3a.9 

9.6623226 

9.9975120 

9.9911526 

4 

241 

25 

55.4 

a  4*33-7 

6 

XX.X 

X 

44 

19.5 

19  30.8 

9.6655455 

9.9846794 

9.9780924 

6 

246    58 

2.5 

a  45  «.o 

8 

14.6 

2 

23 

15.5 

19    4.5 

9.6677196 

9-9713917 

9.9645778 

8 

252 

27 

56.8 

a  44  40.6 

9 

59.0 

3 

0 

34.7 

18  X4.0 

9.6688504 

9.9576521 

9.9506163 

zo 

257 

57 

17.7 

9  44  48.4 

+n 

20.9 

-3 

36 

8.3 

-17  X8.9 

9.6689404 

9.9434722 

9.9362240 

12 

263 

27 

42.8 

a  45  44.8 

X2 

17.9 

4 

9 

47.0 

x6  Z8.9 

9.6679904 

9.9288770 

9.92x4382 

14 

269 

0 

50.0 

a  47  30.8 

12 

48.0 

4 

41 

19.9 

15  13.0 

9.6659976 

9.9139159 

9.9063217 

x6 

274 

38 

19.8 

a  50    7.5 

12 

49.x 

5 

10 

34-2 

14    0.0 

9.6629570 

9.8986695 

9.8909774  , 

i8 

280 

21 

55-3 

a  53  37«x 

12 

19^8 

5 

37 

143 

xa  38.5 

9.6588620 

9.8832661 

9.875562X 

20 

286 

13 

25.4 

a  58    a.6 

+11 

19.4 

-6 

z 

1-3 

-XI    6.6 

9.6537038 

9.8678969 

9.8603078  ' 

22 

292 

14 

45.4 

3    3  a7.7 

9 

48.2 

6 

ax 

32.0 

Oax.9 

9.6474762 

9.9528396 

9.8455437 

24 

298 

27 

58.9 

3    956*9 

7 

46.8 

6 

38 

x8.6 

7  ai.9 

9.6401740 

9.8384785 

9.8317124 

26 

304 

55 

18.9 

3  17  35.x 

5 

I8.X 

6 

50 

47.4 

5    3.6 

9.6317988 

9.8253222 

9.8193936  ! 

28 

3" 

39 

9.2 

3a6fl8.3 

+  2 

26.x 

6 

58 

X8.3 

*  8  82.9 

9.6223622 

9.8x40194 

9.8092989 

30 

318 

42 

5-3 

3  36  41.7 

—  0 

42.2 

-^ 

0 

a.2 

+  0  43.4 

9.6118933 

9.8053366 

9.8022405  1 

Sept.    X 

326 

6 

52.8 

3  48  ao.7 

3 

57-3 

6 

55 

5.0 

4  X9.I 

9.6004452 

9.800x148 

9.7990592  ; 

3 

333 

56 

27.5 

4    ia8.9 

7 

6.4 

6 

42 

237 

8  87*8 

9.5881085 

9.7991637 

9.8005001  . 

5 

342 

13 

48.2 

4  16    6.7 

9 

52.0 

6 

20 

50.6 

Z3  xz.i 

9.5750240 

9.8031245 

9.8070658  1 

7 

351 

I 

51.0 

4  3a    9.5 

IX 

54-1 

5 

49 

17.2 

x8  27.5 

9.56x4017 

9.8123273 

9.8188835 

9 

0 

23 

14.7 

4  49  M'7 

-12 

5a6 

-5 

6 

43-0 

+84  xo.a 

9.5475390 

9.82668x3 

9.8356406 

zx 

10 

20 

2.2 

5    7  a8.a 

12 

21.4 

4 

12 

28.0 

so    5.0 

9.5338381 

9.8456602 

9.8566191  1 

13 

20 

53 

135 

5  as  4tt.3 

10 

14.0 

3 

6 

31.4 

35  46.8 

9.5208x67 

9.8683837 

9.8808107 

15 

32 

2 

11.5 

5  43    4*a 

6 

29.6 

X 

49 

54-1 

4038.9 

9.5090969 

9.8937529 

9.9070647 

17 

43 

44 

9.5 

5  S8  a6.8 

-  X 

31.5 

-0 

24 

58.4 

43  57.a 

9.4993658 

9.9206041 

99342349 

19 

55 

53 

42.1 

6  10  84.7 

+  3 

53.6 

+x 

4 

22.2 

+44  57.a 

9.4923005 

9.9478326 

9.9612834 

21 

68 

22 

38.3 

6  17  38.a 

8 

43.1 

2 

32 

57-7 

43    8.9 

9.4884599 

9.9744856 

9.9873522 

23 

81 

0 

26.0 

6  19    9*5 

XX 

55.8 

3 

55 

30 

3888.8 

9.4881727 

9.9998099 

0.0x17993  1 

25 

93 

35 

14.8 

6  14  40.0 

X2 

51.1 

5 

5 

19.2 

31  a7.3 

9.4914649 

0.0232753 

0.0342027 

27 

105 

55 

2X.2 

6    4  35.3 

XX 

22.8 

5 

59 

52.9 

88  57.0 

9.4980518 

0.0445626 

0.0543439 , 

29 

117 

50 

37-0 

5  50    3.0 

+  8 

0.2 

+6   36 

50.1 

+X4    0.8 

9.5074035 

0.0635440 

0.0721695 

31 

_I29 

J3 

33^ 

5  3a  3a.a 

+  3 

29.5 

+6 

^ 

X4.6 

+  5  3a.o 

9.5188548 

0.08023x6 

0.087747a 
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0.0270475 

Aug.    4 

240 

I 

7.3 

X  35  33.0 

I 

34.6 

0 

55 

20.2 

5  a7.x 

9.8603220 

0.0209403 

0.0147 I 58 

8 

246 

23 

I.O 

I  35  M-o 

0 

58.3 

0 

33 

14.7 

5  34.0 

9.8606275 

0.008 3711 

0.0019040 

12 

252 

44 

20.3 

1  35  15.9 

-0 

19. 1 

+0 

10 

46.6 

-338.5 

9.8609165 

9.9953 I 18 

9.9885908 

i6 

259 

5 

9-3 

X35    8.8 

+0 

21.0 

-0 

II 

47.6 

5  38.0 

9.861 1855 

9.9817376 

9.9747478 

20 

265 

25 

32.3 

X  35    a.8 

0 

59-9 

0 

34 

1 1.4 

5  33.3 

9.8614315 

9.9676182 

9.9603449 

24 

271 

45 

33.8 

I  34  58-0 

I 

35.9 

0 

56 

8.8 

5  a4.7 

9.8616511 

9.9529248 

9.9453547 

28 

278 

5 

18.3 

X  34  54.4 

2 

7.2 

X 

17 

23-9 

5  ia.a 

9.8618421 

9.9376322 

9.9297538 

Sept.    I 

284 

24 

50.5 

I  34  51-9 

+2 

32.3 

—I 

37 

4X.5 

-4  56.0 

9.8620019 

9.9217171 

9-9135195 

5 

290 

44 

15.1 

X  34  50.6 

2 

50.0 

X 

56 

47.1 

4  36a 

9.8621287 

9.9051565 

9.8966252 

9 

297 

3 

36.5 

I  34  50.3 

2 

59-5 

2 

14 

26.8 

4  X3.a 

9.8622210 

9.8879190 

9.8790329 

13 

303 

22 

58.8 

I  34  51.0 

3 

0.2 

2 

30 

28.2 

3  47.x 

9.8622777 

9.8699606 

9.8606961 

17 

309 

42 

25.8 

X  34  52-6 

2 

52.1 

2 

44 

39.8 

3  z8.a 

9.8622982 

9.8512326 

9.8415633 

21 

316 

2 

0.9 

X  34  55-0 

+2 

35-7 

-2 

56 

51.2 

-a  47.0 

9.8622823 

9.8316825 

9.8215850 

25 

322 

21 

47.1 

I  34  58.a 

2 

11.8 

3 

6 

53.6 

a  13.8 

9.8622303 

9.8112657 

9.8007196 

29 

328 

41 

47.0 

X  35    X.9 

I 

41.5 

3 

14 

39.7 

X  39.0 

9.8621426 

9.7899435 

9.7789332 

Oct     3 

335 

2 

2.9 

X  35    6.x 

X 

6.2 

3 

20 

3.6 

X    a.8 

9.8620203 

9.7676854 

9.7561965 

7 

341 

22 

36.7 

I  35  10.8 

+0 

27.6 

3 

23 

1.2 

-0  85-9 

9.8618649 

9.7444624 

97324797 

II 

347 

43 

29.9 

X  35  X5.8 

-0 

12.3 

-3 

23 

30.0 

+0  X1.5 

9.8616783 

9.7202449 

9.7077546 

15 

354 

4 

43.7 

I  35  21. z 

0 

51.7 

3 

21 

29.2 

048.8 

9.8614627 

9.6950080 

9.6820058 

19 

0 

26 

19.2 

X  35  a6.7 

I 

28.6 

3 

16 

59.8 

I  a5.7 

9.8612206 

9.6687522 

9.6552552 

23 

6 

48 

17.2 

I  35  3a.4 

a 

1.2 

3 

XO 

4.8 

a    X.6 

9.8609550 

9.6415276 

9.6275885 

27 

13 

10 

38.3 

X  35  38.a 

2 

27.8 

3 

0 

48.7 

a  36.a 

9.8606690 

9.6134636 

9.5991860 

31 

19 

33 

233 

X  35  44.3 

—2 

47.2 

-2 

49 

17.7 

+3    9.0 

9.8603661 

9.5847979 

9.5703510 

Nov.    4 

25 

56 

32.9 

X  35  50.5 

2 

58.4 

2 

35 

40.0 

3  39.5 

9.8600502 

9.5559077 

9.5415433 

8 

32 

20 

7-7 

X  35  56-9 

3 

0.7 

2 

20 

5.0 

4    7.5 

9.8597250 

9.5273467 

9.5134219 

12 

38 

44 

8.3 

X  36    3.4 

2 

54.1 

2 

2 

44.1 

4  38.5 

9.8593947 

9.4998903 

9.4868938 

i6 

45 

8 

35-4 

x  36  xo-x 

2 

38.7 

I 

43 

49-7 

4  54.3 

9.8590633 

9.4745925 

9.4631617 

20 

51 

33 

29.7 

X  36  X7.0 

-2 

15-5 

—I 

23 

35-7 

+5  xa.a 

9.8587350 

9.4527914 

9.4436785 

24 

57 

58 

51.8 

X  36  44.0 

I 

45-3 

X 

2 

16.9 

5  26.5 

9.8584140 

9.4360182 

9.4299901 

28 

64 

24 

42.3 

X  36  3i-« 

I 

lO.O 

0 

40 

9-3 

536.6 

9.8581044 

9.4257455 

9.4233971 

Dec.    2 

70 

51 

1-5 

X  36  38.4 

-0 

31.0 

-0 

17 

29.4 

5  4a.6 

9.8578100 

9.4230086 

9.4245889 

6 

77 

17 

49.6 

X  36  45.6 

+0 

9.6 

+0 

5 

25.5 

5  44.a 

9.8575348 

9.4280903 

9.4334x61 

10 

83 

45 

6.4 

X  36  5a-7 

+0 

49.8 

+0 

28 

17.9 

+5  4X.3 

9.8572821 

9.4404287 

9.4489614 

M 

90 

12 

51-4 

X  36  59.7 

I 

27.4 

0 

50 

50.3 

5  34.x 

9.8570555 

9.4588289 

9.4698396 

i8 

96 

41 

3.6 

X  37    6.4 

2 

0.8 

I 

12 

45.1 

5  33.6 

9.8568577 

9.4818065 

9.4945504 

22 

103 

9 

41-5 

X  37  xa.6 

2 

27.9 

I 

33 

45.3 

5    6.8 

9.8566913 

9.5079051 

9.5217201 

26 

109 

38 

43.1 

X  37  x8.x 

2 

47.5 

I 

53 

34.6 

4  47.x 

9.8565584 

9.5358624 

9.5502144 

30 

116 

8 

5.5 

X  37  a2.9 

+2 

58.6 

+2 

II 

57-3 

+4  «3.6 

9.8564608 

9.5646751 

9.5791606 

34 

122 

37 

4^:5 

I  37  26.9 

+3 

0.6 

+2 

28 

390^ 

+3  56.6 

9.8563999 

9-5935995 

9.6079346 
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MARS. 

GREENWICH  MEAN  NOON. 

Date. 

HeUocentric 

Lonfl^tnde, 

MeanBqoinoz 

DaUy 
MotioiL 

Redaotion 

to 

Orbit 

Heliocentric 
Latitude. 

Dally 

Motion. 

Logarithm 
Ri^ias 

Logarithm  of  Distance 
from  Earth— 

of  Date. 

Vector. 

At  Date. 

At  Interme- 
diate Oat& 

•      t      » 

r       m 

» 

0          r 

m 

M 

Jan.     o 

26Z     8  28.6 

S3  3&41 

+48.7 

-0  59 

28.Z 

•-34.97 

o.  1674521 

0.3840531 

0.3830351 

4 

263  23  21.8 

SS  SO-SO 

50.4 

X     3 

6.0 

53.91 

0.16598 I 7 

0.3819985 

0.3809440 

8 

26j   39   ZO.O 

S4    3-9X 

5X.7 

I     6 

39.4 

5a.78 

0.Z645267 

0.3798728 

0.3787841 

12 

267  55  52.8 

34  I7-S9 

52.9 

I  10 

8.1 

SX.SX 

0.Z630892 

O.377679X 

0.3765568 

x6 

270  Z3  30.3 

54  5X-IO 

53-5 

I   X3 

3x4 

SO.10 

0.Z6Z6722 

O.375420X 

0.3742658 

20 

272  32     1.5 

S4  44-5S 

+53.9 

-I   16 

48.9 

-M8.57 

0.Z602781 

0.3730959 

0.37x9x01 

M 

274  5x  26.5 

34  57.86 

53-9 

I  20 

O.Z 

46.94 

0.1589099 

0.3707090 

0.3694931 

28 

277    XZ    44.Z 

35  IO.W 

53.5 

I  as 

4.5 

45.90 

0-X575697 

0.3682639 

0.3670214 

Feb.    X 

279  32  53.2 

ss  n.74 

52.9 

I  26 

X.7 

43.Sa 

0.1562606 

0.3657676 

0.3645027 

5 

28X  54  53.7 

35  36.31 

5X.7 

I  28 

5X.X 

41.34 

0.Z549856 

0.3632274 

0.36x9424 

9 

284  Z7  43.6 

35  4B.61 

+50.3 

-I  3X 

32.4 

-89.24 

0.1537470 

0.3606478 

0.3593433 

13 

286'  4Z    22.2 

36    0.55 

48.4 

X  34 

5.0 

37.01 

0.1525477 

0.3580302 

0.3567074 

X7 

289     5  47.6 

36  xa.i7 

46.4 

X  36 

28.5 

34.69 

0.1513904 

0.3553749 

0.3540332 

21 

29X  30  59-2 

36  «3.49 

43-9 

X  38 

42.5 

Sa-as 

az502776 

a3526824 

0.3513238 

as 

293  56  54-9 

36  34.31 

41.Z 

X  40 

46.5 

•9-71 

O.Z492ZX9 

0.3499569 

0.3485833 

Mar.    X 

296  23  33.x 

3644.6a 

+37-9 

-I  42 

40.2 

-27.07 

0.X48196X 

0.3472032 

0.3458177 

5 

298  50  51.6 

3654.50 

34-5 

X  44 

23.1 

t4.S4 

ai472324 

0.3444276 

0.3430330  , 

9 

301   18  48.6 

37    3.91 

30.9 

X  45 

54-9 

ax.30 

0.1463232 

0.3416343 

O.3402311 

13 

303  47  22.Z 

37  xa,74 

26.9 

X  47 

15. 1 

X8.60 

0.X454708 

0.3388239 

O.3374119 

X7 

306  16  29.7 

37  ao.95 

22.7 

I  48 

23.7 

15.64 

0.1446776 

0.3359952 

0.3345734 

2Z 

308  46     8.9 

37  a8.54 

-I-Z8.4 

-X  49 

20.2 

-12.39 

o.X43945a 

0-333x464 

0.33x7144 

25 

3ZI   16  X7.2 

37  35.47    ' 

13.9 

I  50 

4-4 

9.49 

0-X432759 

0.3302779 

0.3288373 

29 

313  46  51.9 

37  41.80 

9.4 

I  50 

36.1 

6.34 

ax4267i4 

0.327393X 

0.3259460 

Apr.    2 

3X6  17  50-7 

3747.44 

+  4.6 

I  50 

55.1 

-9«i4 

0.1421332 

a324496i 

0.3230438 

6 

3X8  49  X0.5 

37  5«.3a 

-  O.I 

X  5x 

1.2 

+  007 

ax4i6628 

0.32x5893 

0.3201320 

xo 

32  z  20  48.4 

37  56.5a 

-4.« 

-z  50 

54-5 

+  3.31 

0.14126x6 

a3x8672o 

0.3x72081   - 

X4 

323  52  4x7 

S7  59.96 

9.5 

I  50 

34-7 

6.56 

0.1409303 

0-3x57398 

0.3x42668 

i8 

326  24  47.x 

38    a.69 

I4.1 

X  50 

2.0 

9.80 

0.1406704 

a3X27886 

0.3113043 

22 

328  57     2.2 

38    4.70 

Z8.7 

X  49 

16.3 

is-ei 

ax404823 

0.3098x50 

0.3083197 

26 

331  29  23.6 

38    5.85 

23.x 

I  48 

X7.7 

I«-24 

0.1403665 

a 3068x87 

0.3053132 

30 

334     I  48.0 

S8    6.t4 

-27.3 

-X  47 

6.4 

+19.4X 

ax40323i 

0.3038020 

0.3022858 

May    4 

336  34    X2.5 

S8    5-85 

3X.4 

X  45 

42.4 

ta.S5 

0.X403529 

0.3007642 

0.3992368 

8 

339     6  33-8 

S8    4.^ 

35»x 

X  44 

6.0 

2S.6a 

0.1404554 

0.2977030 

0.396x617 

Z2 

34X   38  49'0 

38    1.79 

38.6 

I  42 

X7-4 

2B.64 

a 1406303 

0.2946x20 

0.2930529 

16 

344  10  55.1 

38    O.IX 

4X.8 

X  40 

16.9 

31.57 

az4o8772 

a29X4827 

0.2899019 

20 

346  42  48.9 

3756.67 

-44.6 

-I  38 

4.8 

+S4.4« 

0.14x1955 

OW2883093 

0.2867043 

24 

349  14  27.5 

37  5^49 

47.x 

X  35 

41-5 

37.19 

0.14x5840 

0.2850871 

0.2834573 

28 

35X  45  47-9 

3747.64 

49.x 

X   33 

7-3 

39.83 

0.1420417 

0.2818x48 

0.2801596 

Jane    x 

354   x6  47.7 

3743.10 

50.9 

X  30 

22.7 

4a^ 

0.1425674 

0.27849x2 

0.2768086 

5 

356  47  23.8 

37  35.8a 

52.3 

I  27 

28.1 

44.84 

0.143x599 

0.27511x2 

0.2733977 

9 

359  17  33.5 

37*8.91 

-53.3 

-I  24 

24.0 

4^7.15 

ax438i77 

0.2716663 

0.2699170  1 

X3 

X  47   14.3 

37  ax.S7 

53.8 

I    21 

X0.9 

49-33 

0.1445386 

0.268x470 

0.2663553 

X7 

4  x6  23.7 

37  X3.17 

53.9 

I  Z7 

49.2 

31.43 

0.1453209 

0.26454x7 

0.2627046 

sz 

6  44  W.6 

37    4*43 

53.6 

X  X4 

19.5 

33.34 

ai46x629 

0.2608439 

0.2589586 

25 

9  X2  58,6 

36  55.17 

53.0 

I   zo 

425 

55.1a 

0.1470620 

0.2570490 

0.255x142 

29 

II  40  19.7 

3645.3a 

-52.0 

-x     6 

58.5 

4^6.79 

ai48oi59 

0.253x535 

a25ii665 

July     3 

14     7     0.6 

36  35.0a 

-50.4 

-X     3 

8.2 

4-58.a9 

0.X490226 

0.249x521 

0.2471086 
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MARS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

Dafly 

Motioa 

Reductfon 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
MoUon. 

Logarithm 

of 

Radius 

Logarithm  of  Distance 
from  Eartli— 

of  Date. 

Vector. 

Date. 

At  Interme- 
diate Date. 

•       f       t 

$       m 

u 

• 

, 

m 

„ 

Jnlr     3 

14     7     0-6 

9B3S.aa 

-50.4 

-1 

3 

8.2 

-^58.29 

O.Z490226 

0.249Z52Z 

0.247 Z086 

7 

16  32  59-4 

S6  34-31 

48.6 

0 

59 

Z2.2 

59.65 

O.Z 500796 

0.2450348 

0.242928 z 

II 

18  58   14.5 

JS  13.15 

46.5 

0 

55 

zz.o 

60.89 

0.Z5ZZ842 

0.2407883 

O.2386Z24 

"5 

21    22    44.  Z 

36    X.59 

44.0 

0 

51 

5.1 

61.97 

0.1523338 

0.2363998 

O.234Z489 

19 

23    46    26.8 

35  49.71 

4Z.3 

0 

46 

55.2 

62.90 

0.Z53526Z 

O.23Z8594 

O.229530Z 

23 

26     9  21.3 

35  37.43 

-38.3 

-0 

42 

4Z.9 

•f63.70 

0.1547580 

0.2271604 

0.2247493 

27 

28    31     25.9 

35  94.91 

35-0 

0 

38 

25.6 

•      64.37 

O.Z 560272 

0. 222297 z 

O.2Z98023 

31 

30    52    40.3 

35  ".17 

31.5 

0 

34 

6.9 

64.91 

0.1573307 

0. 2 z 72637 

O.2Z46798 

Aug.    4 

33   13     30 

34  59.16 

27.9 

0 

29 

46.3 

65.30 

O.Z586658 

0.2120488 

O.209369Z 

8 

35   32   33-4 

34  46.00 

24.0 

0 

25 

24-5 

65.56 

O.Z600299 

0.2066379 

0.2038542 

12 

37   51   10.8 

34  S«.65 

-20.  z 

-0 

2Z 

z.8 

-H65.72 

o.z6z420z 

0.20ZOI52 

O.Z98Z209 

z6 

40     8  54.4 

34  19.15 

Z5.9 

0 

z6 

38.7 

65.76 

0.Z628338 

O.Z95I687 

O.Z921578 

20 

42  25  43.9 

34    5.59 

ZZ.8 

0 

Z2 

15.7 

65.66 

0.Z642683 

O.Z890880 

O.Z859581 

24 

44  41   39.0 

53  51.95 

7.6 

0 

7 

53-4 

65.45 

O.Z6572ZO 

O.Z827677 

O.1795153 

28 

46  56  39.4 

33  38.84 

-  3-4 

—0 

3 

32.1 

65.15 

0.Z67Z893 

O.Z762007 

O.Z728208 

Sept.    I 

49   10  44.9 

33  «4.5« 

4-  0.8 

+0 

0 

47.8 

■W4.74 

0.Z686708 

O.Z693746 

O.Z658594 

5 

51   23  55-6 

33  10.8X 

4.9 

0 

5 

5.8 

64.24 

0.Z70Z623 

O.Z622736 

O.Z586150 

9 

53  36   "-4 

3a  57.13 

9.Z 

0 

9 

2Z.7 

63.64 

0.Z7Z6622 

O.Z5488ZO 

O.Z5Z0699 

13 

55  47  32.7 

38  43.49 

Z3.0 

0 

13 

34-9 

62.94 

0.1731675 

O.Z47Z804 

O.Z432ZI3 

17 

57  57  59-4 

32  29.88 

X7.0 

0 

17 

45.2 

62.  x6 

0.Z74676Z 

o.z39z6z9 

0.1350312 

21 

60     7  3Z.8 

3a  16.39 

4-20.8 

+0 

2Z 

52.2 

•f6i.30 

0.Z76Z860 

0.Z308Z87 

0.1265239 

25 

62   z6  Z0.6 

3a    3.0a 

245 

0 

25 

55.6 

60.39 

0.1776948 

O.Z22Z452 

O.I17681Z 

29 

64  23  56.2 

31  49-77 

28.0 

0 

29 

55-3 

59.40 

0.Z792002 

0.ZZ3Z30Z 

O.Z 084903 

Oct     3 

66  30  49.0 

31  36.67 

31.3 

0 

33 

50.8 

58.34 

0.Z807002 

0.1037591 

0.0989346 

7 

68  36  49.8 

31  23.74 

34-4 

0 

37 

42.0 

57*23 

0.Z82Z928 

0.0940Z49 

0.0889987 

IZ 

70  4Z   59.  z 

31  10.94 

+37-4 

•fo 

41 

28.6 

+56.05 

O.Z836763 

0.0838842 

0.0786713 

15 

72  46  Z7.8 

30  58.37 

40.0 

0 

45 

Z0.4 

54.8a 

O.Z85Z488 

0.0733602 

0.0679507 

19 

74  49  46.3 

30  45.95 

42.6 

0 

48 

47.2 

53.55 

O.Z866083 

0.0624427 

0.0568370 

23 

76  52  25.7 

30  33.79 

44.8 

0 

52 

18.8 

53.34 

0. 188053 z 

0.05 II 348 

0.0453347 

27 

•  78  54  16.9 

30  2X.85 

46.8 

0 

55 

45.  z 

50.89 

0.Z8948Z9 

0.0394378 

0.0334436 

31 

80  55  20.8 

30  10. 14 

+48-5 

-H> 

59 

5.9 

+49.49 

0.Z908926 

0.02735Z3 

o.o2it6z8 

Nov.    4 

82   55   38.0 

99  58.64 

50.  z 

z 

2 

2Z.O 

48.05 

O.Z922843 

aoz4875z 

0.0084928 

8 

84   55     9.9 

99  47.31 

51-3 

1 

5 

30.3 

46.60 

0.1936552 

0.0020Z68 

9.9954522 

12 

86  53   56.9 

2936.30 

52.4 

z 

8 

33.8 

45.13 

O.Z95004Z 

9.98880Z5 

9.98207 I I 

x6 

88  52     0.7 

29  25.56 

53-1 

z 

zz 

31.3 

43.61 

0.Z963296 

9.9752669 

9.9683962 

20 

90   49  2Z.8 

29  15.06 

+53.6 

+1 

M 

22.7 

+43.07 

O.Z976304 

9.9614664 

9.9544861 

24 

92  46     1.7 

29    4.89 

53-9 

I 

17 

7-9 

40.53 

O.Z989055 

9.9474632 

9.9404062 

28 

94  42     1.3 

28  54-96 

53-9 

z 

19 

46.9 

38.96 

0.200Z536 

9.9333266 

9.9262349 

Dec.     2 

96  37  21.8 

28  45.52 

53.6 

z 

22 

Z9.5 

37.38 

0.20Z3738 

9.9Z9Z446 

9.9120706 

6 

98  32     4.2 

2835.89 

531 

z 

24 

45.9 

35.79 

0.202565 z 

9.9050308 

9.8980445 

zo 

zoo  26    9.3 

28a6.77 

-1-52.5 

••fz 

27 

5.8 

+34.18 

0.2037263 

9.89ZZ35Z 

9.8843273 

M 

Z02    Z9   38.8 

28  X8.02 

51-5 

z 

29 

19-3 

33.56 

0.2048570 

9.8776473 

9.87ZZ240 

i8 

ZO4    Z2    33.8 

28  9.50 

50.3 

z 

31 

26.3 

30.94 

0-2059559 

9.864787Z 

9.8586659 

22 

Z06     4   55.x 

28     X.22 

48.9 

I 

33 

26.8 

29.31 

0.2070222 

9.8527928 

98471995 

26 

Z07  56  44.0 

27  53.29 

47-4 

z 

35 

20.8 

27.67 

0.2080555 

9.84Z9Z82 

9.83698Z5 

30 

Z09  48     Z.8 

27  45.70 

-1-45.8 

+1 

37 

8.2 

+26.04 

a2090545 

9.8324227 

9.8282769 

34 

zzi   38  50.0 

27  38.41 

+43.7 

+1 

38 

49.  z 

+24.40 

0.2ZOOZ92 
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JUPITER. 

GREENWICH  MEAN  NOON. 

Data. 

Heliocentric 

Longitude, 

Mean  Equinox 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Logarithm  of  DIstaaca 
from  Earth— 

of  Date. 

Vector. 

At  Date. 

At  Interme- 
diate Date. 

•                    m 

*      » 

•» 

0       t       ft 

m 

Jan.     o 

178  59  17.9 

4  3a.6x 

+9.6 

+1   17   17-9 

+I.I3 

0.7362793 

0.7280373 

0.7254143 

4 

179  17  28.3 

4  32.58 

9-3 

I   17  22.4 

1.09 

0.7363063 

0.7227798 

0.7201364 

8 

179  35  38.6 

4  32.55 

9.0 

I    17  26.7 

1.06 

0.7363327 

0.7174868 

0.7148336 

12 

179  53  48.7 

4  32.52 

8.7 

I    17   30.9 

1.03 

0.7363585 

0.712 1802 

0.7095293 

i6 

180   II   58.7 

4  32.49 

8.5 

I   17  34.9 

z.oo 

0.7363837 

0.7068848 

0.7042499 

20 

180  30     8.6 

4  32.46 

+8.2 

+1   17  38.8 

+0.96 

0.7364083 

0.7016285 

0.6990243 

24 

180  48   18.4 

4  32*43 

8.0  . 

I   17  42.6 

0.93 

0.7364322 

0.6964417 

0.6938848 

28 

181     6  28.0 

4  32.40 

7.7 

I   17  46.3 

a90 

0.7364555 

0.6913578 

0.6888647 

Feb.    I 

181   24  37-5 

4  32.37 

7-4 

I   17  49.8 

0.87 

0.7364762 

0.6864096 

0.6839965 

5 

181  42  46.9 

4  32.34 

7.1 

I    17  53.2 

0.83 

0.7365004 

0.6816294 

0.6793124 

9 

182     0  56.3 

4  32.31 

+6.8 

+1   17  56.5 

+0.80 

0.7365220 

0.6770495 

0.6748448 

13 

182   19     5.5 

432.29 

6.6 

I   17  59.6 

0.77 

0.7365429 

0.6727029 

0.6706281 

17 

182  37   X4.6 

4  32.26 

6.3 

I   18     2.6 

0.74 

0.7365632 

0.6686249 

0.6666977 

izi 

182  55  23.6 

4  32.24 

6.0 

I   18     5.5 

0.7b 

0.7365829 

0.6648508 

0.6630888 

25 

183   13  32.5 

4  32.21 

5.8 

I   18     8.2 

0.G7 

0.7366020 

0.6614153 

0.6598346 

Mar.    I 

183   31   41.3 

4  32.19 

+5.5 

-ti   18   10.8 

+0.64 

0.7366205 

0.6583496 

0.6569638 

5 

183  49  50.0 

4  32.17 

5.2 

I   18   13.3 

0.60 

0.7366383 

0.6556800 

0.6545010 

9 

184     7  58.6 

4  32.15 

4-9 

I   18   15.7 

0.57 

0.7366555 

0.6534294 

0.6524683 

13 

184  26     7.2 

4  32.13 

4.6 

I    i8   17.9 

0.54 

0.7366721 

0.6516194 

0.6508852 

17 

184  44   15.7 

4  32. XX 

4-3 

I    18   20.0 

0.51 

0.7366882 

0.6502673 

0.6497680 

21 

185     2  24.1 

4  32.09 

+4.1 

+1    18   22.0 

40.48 

0.7367037 

0.6493880 

O.6491291 

25 

185  20  32.4 

4  32.07 

3.8 

I    18   23.8 

0.44 

0.7367185 

0.6489910 

0.6489744 

29 

185  38  40.6 

4  32.05 

3-5 

I    18   25.5 

0.41 

0.7367327 

0.6490783 

0.6493025 

Apr.    2 

185  56  48.8 

4  32.04 

3.2 

I    18   27.1 

0.37 

0.7367463 

0.6496454 

O.6501061 

6 

186  14  56.9 

4  32.0a 

3.0 

I    18   28.5 

0.34 

0.7367592 

0.6506827 

0.6513737 

lo 

186  33     5.0 

4  32.00 

+2.7 

+1    18   29.8 

+0.31 

0.7367715 

0.6521771 

0.653091 I 

X4 

186  51   12.9 

4  31.99 

2.4 

I    i8   31.0 

0.38 

0.7367832 

0.6541131 

0.6552412 

x8 

187     9  20.9 

4  31.98 

2.1 

I   18   32.0 

0.24 

0.7367943 

0.6564719 

0.6578026 

22 

187  27  28.8 

4  3X.96 

1.8 

I   18   32.9 

0.2Z 

0.7368048 

0.6592295 

0.6607496 

26 

187  45  3O.6 

4  3X.95 

1.6 

I    i8   33.7 

o.x8 

0.7368147 

0.6623586 

0.6640525 

30 

188     3   44-4 

4  3X.94 

+1.3 

+1    18   34.3 

+O.X5 

0.7368240 

0.6658272 

0.6676784 

May    4 

188    21    52.1 

4  31.93 

I.O 

I    18   34.9 

O.ZZ 

0.7368326 

0.6696022 

0.6715945 

8 

188   39  59.8 

4  31.92 

0.7 

I    18   35-3 

0.08 

0.7368406 

0.6736515 

0.6757692 

12 

188  58     7.5 

4  31.9X 

0.4 

I    18   35.5 

0.05 

0.7368480 

0.6779439 

O.6801717 

16 

189   16   15. 1 

4  3X.90 

+0.2 

I    18   35.6 

+0.01 

0.7368548 

0.6824486 

0.6847708 

20 

189  34   22.7 

4  31.89 

-0.1 

+1    18   35.6 

—0.02 

0.7368610 

0.6871340 

0.6895341 

24 

189  52   30.2 

4  31.89 

0.4 

I    18   35.5 

0.05 

0.7368665 

0.6919672 

0.6944292 

28 

190   10  37.8 

4  3X.88 

0.7 

I    18   35.2 

0.08 

0.7368714 

0.6969163 

0.6994244 

Juno   I 

190  28  45.3 

4  31.88 

1.0 

I    18   34.8 

0.X1 

0.7368757 

0.7019505 

0.7044912 

5 

190  46  52.8 

4  31.87 

.    1.3 

I    18   34-3 

0.15 

0.7368794 

0.7070435 

0.7096039 

9 

191     5     0.3 

4  31.87 

-1.6 

+1    18   33.6 

-0.1S 

0.7368825 

0.7121698 

0.7147385 

13 

191   23     7.7 

431.86 

1.8 

I    18   32.8 

0.2I 

0.7368849 

0.7173073 

0.7198734 

17 

191  41    15.2 

4  31.86 

2.1 

I    18   31.9 

0.25 

0.7368867 

0.7224339 

0.7249859 

21 

191    59    22.6 

4  31.86 

2.4 

I    18   30,9 

0.28 

0.7368879 

0.7275270 

0.7300545 

25 

192    17    30.1 

4  3X.86 

2.7 

I    18  29.7 

a3i 

0.7368885 

0.7325662 

0.7350595 

29 

192  35  37-5 

431.86 

-3.0 

+1    18   28.4 

-0.35 

0.7368885 

0.7375326 

0.7399835 

July     3 

192   53   44-9 

4  31.86 

.-3.2 

+1    18   26.9 

—0.38 

0.7368878 

0.7424106 

0.744812a  1 
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JUPITER. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Ladtude. 

Dally 
Motic^ 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 

diate Date. 

•      »        • 

*       m 

«• 

•                  m 

m 

July     3 

192    53    44.9 

4  31.86 

-  3.2 

+1     18    2Q.9 

-0.38 

0.7368878 

0.7424106 

0.7448122 

7 

193    II    52.4 

4  31.86 

3.5 

I     18    25.3 

O.4X 

0.7368865 

0.7471868 

0-749533I 

II 

193    29    59.8 

431.86 

3.8 

I     18    23.6 

0.44 

0.7368846 

0.7518494 

0.7541343 

15 

193    48      7.3 

4  31.87 

4.1 

I    18    21.8 

0.47 

0.7368821 

0.7563862 

0.7586036 

19 

194     6    14.8 

4  3X.87 

44 

I     18    19.9 

0.51 

0.7368789 

0.7607851 

0.7629291 

23 

194   24   22.3 

431.88 

-4.6 

+1    18    17.8 

-0.54 

0.7368751 

0.7650345 

0.7671000 

27 

194   42   29.8 

4  3X.88 

4.9 

I     18    15.5 

0.57 

0.7368707 

0.7691248 

0.771 1079 

31 

195     0   37.3 

4  31.89 

5-2 

I    18    13.2 

0.61 

0.7368657 

0.7730486 

0.7749459 

Aug.    4 

195    18  44.9 

4  31.89 

5.5 

I     18    10.7 

0.64 

a73686oi 

0.7767994 

0.7786084 

8 

195    36  52.5 

4  3X.90 

5-7 

I   18     8.1 

0.67 

0.7368538 

0.7803721 

0.7820900 

12 

195   55     0.1 

4  31.91 

-  6.0 

.+1   i8     5-3 

-0.70 

0.7368469 

0.7837610 

0.7853842 

i6 

196  13     7-7 

4  31.9a 

6.3 

I   18     2.4 

0.74 

0.7368394 

0.7869590 

0.7884845 

20 

196  31   15.4 

4  3Z.93 

6.5 

I   17  59.4 

0.77 

0.7368313 

0.7899601 

0.7913851 

24 

196  49  23.2 

4  SI.94 

6.8 

I   17  56.3 

0.80 

a7368226 

0.7927592 

0.7940819 

28 

197     7  30.9 

4  31.95 

7-1 

I   17  53.0 

0.83 

0.7368133 

0.7953530 

0.7965722 

Sept.    I 

197  25  38.8 

4  31.96 

-  7-4 

+1   17  49.6 

"O.87 

0.7368033 

0.7977391 

0.7988535 

5 

197  43  46-7 

4  31.98 

7-7 

I   17  46-1 

0.90 

0.7367927 

0.7999150 

0.8009236 

9 

198     I   54.6 

4  31.99 

7-9 

I   17  42.4 

0.93 

0.7367815 

0.8018784 

0.8027789 

13 

198  20     2.6 

4  3a.oo 

8.2 

I   17  38.6 

0.96 

0.7367697 

0.8036247 

0.8044153 

17 

198  38   10.6 

4  3a.<» 

8.5 

I   17  34-7 

X.OO 

0.7367573 

0.8051505 

0.8058296 

21 

198  56   18.7 

4  3a.03 

-8.8 

+1   17  30.7 

-1.03 

0.7367443 

0.8064527 

0.8070196 

25 

199   14  26.9 

4  38.05 

9.0 

I   17  26.5 

Z.06 

0.7367306 

0.8075301 

0.8079843 

29 

199  32  35-1 

4  32.07 

9.3 

I   17  22.2 

X.09 

0.7367163 

0.8083821 

0.8087235 

Oct.     3 

199  50  43.4 

4  32.09 

9.6 

I   17   17.7 

z.xa 

0.7367014 

0.8090082 

0.8092360 

7 

200     8  51.8 

4  32." 

9.8 

I    17    13-2 

X.16 

0.7366859 

0.8094069 

0.8095203 

IZ 

200  27     0.3 

4  32.13 

-10. 1 

+1   17     8.5 

-X.19 

0.7366698 

0.8095760 

0.8095736 

15 

200  45     8.8 

4  32.15 

10.3 

I    17     3.7 

i.as 

0.7366531 

0.8095129 

0.8093938 

19 

201     3   17.5 

4  38.17 

10.6 

I    16  58.7 

1.96 

0.7366358 

0.8092162 

0.8089801 

23 

201   21   26.2 

4  32.19 

10.9 

I    16   53.6 

i.ag 

0.7366178 

0.8086858 

0.8083335 

27 

201   39  350 

4  32.21 

II. I 

I    16  48.4 

1.3a 

0.7365992 

0.8079232 

0.8074552 

31 

201   57  43-9 

4  32.24 

-11.4 

+1   i6  43.1 

-1.35 

0.7365800 

0.8069293 

0.8063453 

Nov.    4 

202   15  52.9 

4  32.26 

11.6 

I   16  37.6 

1.38 

0.7365602 

0.8057033 

0.8050032 

8 

202  34     2.0 

4  32.29 

11.9 

I   16   32.0 

1.42 

0.7365398 

0.8042450 

0.8034284 

12 

202    52    II.2 

4  32.32 

12.2 

I    16  26.3 

X.45 

0.7365188 

0.8025537 

0.8016209 

i6 

203    10    20.5 

432.34 

12.4 

I   16  20.4 

X.48 

0.7364973 

0.8006303 

0.7995820 

20 

203    28    29.9 

4  32.37 

-12.7 

+1    16   14.4 

-X.51 

0.7364751 

0.7984765 

0.7973143 

24 

203  46  39-4 

4  32.40 

12.9 

I   16     8.3 

X.54 

0.7364523 

0.7960958 

0.7948215 

28 

204     4  49.1 

4  32.43 

13-2 

I   16     2.1 

X.58 

0.7364289 

0.7934917 

0.7921066 

Dec.    2 

204  22  58.9 

4  32.46 

13.4 

I   15   55.7 

z.6x 

0.7364048 

0.7906665 

0.7891718 

6 

204  41     8.8 

4  32.49 

13.7 

I    15  49.2 

1.64 

0.7363801 

0.7876228 

0.7860195 

lO 

204   59   18.8 

432.5a 

-13.9 

+1    15  42.6 

-1.67 

0.7363549 

0.7843627 

0.7826529 

M 

205   17   28.9 

4  32.55 

14.2 

I    15   35-8 

X.70 

0.7363291 

0.7808909 

0.7790776 

i8 

205   35   39.2 

4  32.58 

14.4 

I   15  29.0 

X.74 

0.7363026 

0.7772139 

0.7753003 

22 

205  53  49.6 

4  32.6a 

14.6 

I   15  22.0 

X.77 

0.7362755 

0.7733384 

0.7713295 

26 

206   12     0.1 

4  32.65 

14.9 

I    15   14.8 

X.80 

0.7362478 

0.7692743 

0.7671735 

30 

^       34 

206  30   10.8 

4  32.69 

-I5.I 

+1    15     7.6 

-X.83 

0.7362195 

a7650282 

0.7628393 

206  48  21.6 

4  32.73 

-15.3 

+1    15     0.2 

-1.86 

0.7361906 

• 
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SATURN. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

Daily 
Motion. 

ReducUon 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Logarithm  of  DisUnce 
from  Earth—              ■ 

of  Date. 

Vector, 

At  Date. 

At  Interme- 
diate Date. 

Q           1             It 

1           M 

»         n 

0             1              H 

n 

Jan.     4 

244   32   34-4 

I    49.7a 

-X  37.0 

+x  5X   30.1 

-3x7 

1.000x090 

X.0325067 

X.03169X6 

8 

244   39  53.2 

I    49.71 

I     37.1 

X  5x   X7.4 

3.X8 

X.0001339 

1.0308412 

X. 0299561  1 

12 

244  47   12.0 

X  49.70 

I   37-1 

I   51     4.7 

3.19 

X.0001587 

X.0290369 

X. 0280840  1 

i6 

244  54   30.8 

X  49.a 

I   37.2 

X   50  51-9 

3.X9 

1.000x834 

1.0270982 

X. 0260803 

20 

245     I  49-5 

I  49.67 

I   37-2 

X  50  39.x 

3.20 

X.0002079 

X.0250309 

X.0239507 

24 

245     9     8.2 

1  49.66 

-X   37.2 

+1  50  26.3 

-3.ax 

X.0002323 

X.0228408 

X.O2I7022 

28 

245   16  26.8 

1  49.65 

I   37.3 

X  50  13.5 

3.ax 

X.  0002566 

X.0205360 

X.OX93433 

Feb.     I 

245  23  45.3 

I  49.63 

I   37.3 

X  50     0,6 

3.22 

X.0002808 

1.0x8x252 

X. 0x68826 

5 

245  31     3.8 

1  49.63 

I   37.3 

X   49  47.7 

3.23 

X.0003049 

X.OX56167 

1.0x43286 

9 

245  38  22.3 

X  49.61 

I   37.4 

X  49  34-7 

3.24 

X. 0003290 

1.0x30x94 

X.OXX6902 

13 

245  45  40-7 

I  49.60 

-I   37-4 

+1    49   2X.8 

-3.25 

X. 0003530 

X.OX03422 

X. 0089762 

17 

245  52  59.1 

X  49.59 

I   37.4 

I   49     8.8 

3.25 

X.0003769 

X.0075939 

X.0061967 

21 

246     0  17.4 

X  49.57 

I   37.4 

X  48  55-7 

3.26 

X.0004006 

X.004786X 

X.0033637 

25 

246     7  35.7 

I  49-56 

I   37.5 

X  48  42.7 

3.27 

X.  0004242 

X.OOX93XO 

X. 0004896 

Mar.    X 

246  14  53.9 

X  49.55 

X   37.5 

X  48  29.6 

3.27 

X.0004477 

0.99904x2 

0.9975874 

5 

246    22    12. 1 

X  49.54 

-X  37.5 

+x  48   16.5 

-3.28 

I. 00047 XX 

0.9961298 

0.9946700 

9 

246    29    30.2 

X  49.53 

X   37.5 

X  48     3.4 

3.28 

X.0004944 

0.9932096 

0.9917500 

13 

246    36    48.3 

X  49.5* 

X   37.5 

X   47  50.2 

3.29 

X.0005I76 

0.990293X 

0.9888405 

17 

246    44      6.4 

X  49.50 

X   37.5 

X   47  37.x 

3.30 

1.0005407 

0.9873940 

0.9859555 

21 

246    51    24.4 

X  49.49 

X   37.5 

X   47  23.8 

3.3X 

X. 0005637 

0.9845270 

0.983II04 

25 

246    58    42.3 

X  49.48 

-I   37.6 

+1   47   X0.6 

-3.32 

1.0005866 

0.9817077 

0.9803213 

29 

247     6     0.2 

X  49.47 

X   37.6 

I  46  57.3 

3.32 

X. 0006095 

0.9789527 

0.9776037 

Apr.    2 

247   13   x8.i 

1 49.46 

X   37.6 

I   46  44.0 

3.33 

1.0006322 

0.9762762 

0.9749723 

6 

247  20  35.9 

X  49.45 

X   37-6 

I  46  30.7 

3.34 

X.0006548 

0.9736935 

0.9724416 

•lO 

247  27  53.7 

X  49.44 

X   37-6 

X  46'X7.3 

3.34 

X.0006773 

0.97x2x83 

0.9700254 

M 

247  35   ".4 

X  49.4« 

-X   37.6 

+x  46     3.9 

-3.35 

X.0006997 

0.9688648 

0.9677386 

xS 

247  42  29.1 

X  49.4X 

X   37.6 

I  45  50.5 

3.35 

X.0007220 

0.9666485 

0.9655962 

22 

247  49  46.:^ 

X  49.40 

I   37.6 

X   45  37- X 

3.36 

1.0007442 

0.9645836 

0.9636126 

26 

247  57     4-3 

X  49.39 

X   37.6 

X  45  23.7 

3.37 

1.0007663 

0.9626846 

0.96x8012 

30 

248     4  21.8 

X  49.38 

X   37.6 

X  45   10.2 

3.38 

1.0007883 

0.9609637 

0.9601734 

May    4 

248   II   39.3 

X  49.37 

-X   37.6 

+1  44  56.7 

-3.38 

1.0008x02 

0.95943x4 

0.9587389 

8 

248   x8  56.7 

X  49.36 

X   37.6 

X   44  43.x 

3.39 

1.00083x9 

0.9580970 

0.9575069 

12 

248  26  14.  X 

X  49.35 

X  37.6 

I   44  29.5 

3.40 

1.0008536 

0.9569695 

0.9564860 

x6 

248  33  31.5 

X  49.34 

X  37.6 

X   44   15.9 

3.40 

X. 0008752 

0.9560572 

0.9556841 

20 

248  40  48.9 

X  49.33 

X  37.6 

X   44     2.3 

3.4X 

X.0008967 

0.9553672 

0.955x074 

24 

248  48     6.2 

X  49.3a 

-X  37.6 

+x   43  48.7 

-3.4X 

I.0009I8X 

0.9549048 

0.9547600 

28 

248  55  23.4 

X  49.31 

I   37-6 

X   43   350 

3.42 

X.0009394 

0.9546729 

0.9546438 

June    I 

249     2  40.6 

X  49.30 

X   37.5 

I   43  21.3 

3*43 

X.0009606 

0.9546722 

0.9547579 

5 

249     9  57.8 

1  49.a8 

X  37-5 

I   43     7.6 

S.44 

1.00098x7 

0.9549008 

0.9551009 

9 

249  X7  14.9 

X  49.27 

I   37.5 

X   42   53.8 

3.45 

1.0010027 

0.9553575 

0.9556701 

13 

249  24  32.0 

X  49.a6 

-X   37-5 

+1   42   40.0 

-S.45 

I.OOI0235 

0.9560384 

0.9564621 

17 

249  31  49.0 

X  49.25 

I   37.5 

I   42  26.2 

3.46 

X.OOI0442 

0.9569402 

0.9574723 

21 

249  39     6.0 

X  49.84 

I   37-4 

I   42   12.4 

3.46 

X. 00 10648 

0.9580569 

0.9586930 

25 

249  46  23.0 

X  49.23 

X   37.4 

I  41   58.5 

3.47 

I.OOI0853 

0.9593793 

0.9601 148 

29 

249  53  39.9 

I  49.« 

X   37.4 

I   4X  44.6 

3.48 

X. 00 1 1057 

0.9608979 

0.96x7272 

July     3 

250     0  56.7 

I  49.3X 

-I   37-3 

+x   41   30.7 

-3.48 

X.OOII26X 

0.96260x2 

0.9635186 

0.9654775 

7 

250     8   13.6 

X  49.20 

-X   37-3 

+1   41   16.8 

-3.49 

X.OOII464 

0.9644778 
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SATURN. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit 

Heliocentric 

Daily 
MoUon. 

Logarithm 

of 

Radina 

Vector. 

Logarithm  of  Distance 
from  Earth- 

Date. 

At  Interme- 
diate Date. 

e        *         » 

»      1* 

,          n 

•       f       » 

» 

July     3 

250       0    56.7 

I  49.ai 

-I   37-3 

4-1  4X   30.7 

-3.48 

I.0011261 

0.9626012 

0.9635186 

7 

250     8   13.6 

I  49.M 

X   37-3 

X   41   16.8 

S.49 

I.0011464 

0.9644778 

0.9654775 

II 

250  15   30.4 

X  49.19 

X  37-3 

I   41     2.8 

3.49 

X.0011666 

0.966516X 

0.9675922 

15 

250  22  47.1 

1  49.18 

I   37-2 

I   40  48.8 

3.50 

I.00X1866 

0.9687041 

0.9698503 

19 

250  30     3.8 

X  49.X7 

X   37.2 

I   40  34.8 

3.51 

I.0012065 

0.9710289 

0.9722380 

23 

250  37  20.5 

f  49»i6 

-X   37.2 

+1  40  20.8 

-3.51 

I.0012263 

0.9734757 

0.9747400 

27 

250  44  37.1 

1  49.15 

X   37-1 

I  40     6.7 

3.5a 

I.0012460 

0.9760292 

0.9773415 

31 

250  51   53-7 

I  49-14 

X   37-1 

X  39  52.6 

3.5a 

I.0012656 

0.9786749 

0.9800275 

Aug.    4 

250  59   10.3 

1  49.13 

X  37-1 

X   39  38.5 

3.53 

I.0012851 

0.9813977 

Q.9827840 

8 

251     6  26.8 

I  49.1a 

X   370 

X   39  24.3 

3.54 

I.0013045 

0.9841847 

0.9855980 

12 

251    13  43-3 

1  49.11 

-I   37.0 

+1   39  10.2 

-3.55 

I.0013238 

0.9870223 

0.9884558 

i6 

251   20  59.7 

1  49.09 

X   36.9 

I    38  56.0 

3.55 

1. 001 3429 

0.9898966 

0.9913430 

20 

251   28   16.1 

X  49.08 

I   36.9 

X   38  41-7 

3.56 

1.0013619 

0.9927933 

0.9942457 

24 

251   35  32.5 

X  49.07 

I   36.8 

X   38  27.5 

3.56 

1. 001 3809 

0.9956985 

0.9971497 

28 

251  42  48.8 

1  49.07 

X   36.7 

1    38    132 

3.57 

X.0013998 

0.9985981 

1.0000423 

Sept.    X 

251   50     5-1 

X  49.06 

-I   36.7 

+x   37  58.9 

-3.58 

X.0014186 

1.0014809 

I.0029121 

5 

251   57  21.3 

X  49.05 

I  36.6 

X   37  44-6 

3.58 

I.0014373 

1.0043349 

1.0057479 

9 

252     4  37-5 

1  49.<H 

X   36.5 

X   37  30.3 

3-59 

I.0014558 

1.0071499 

1.0085395 

^3 

252   II   53-7 

I  49.03 

X   36.5 

X  37   15.9 

3.60 

1.0014742 

I.0099152 

1.0112755 

17 

252   19     9-9 

X   49*03 

I  36.4 

X   37     X.5 

3.60 

1. 00 1 4925 

I.0126193 

X.0139453 

21 

252  26  26.0 

X  49.OX 

-X   36.3 

+1   36  47- 1 

—3.61 

I.0015107 

I.0152521 

1.0165383 

25 

252   33  42.0 

X  49.00 

X  36.3 

I  36  32.6 

3.62 

1.0015288 

1.0178031 

1.0190455 

29 

252  40  58.0 

X  48.99 

z  36.2 

I   36   i8.i 

3.6a 

1.0015468 

1.0202646 

1.0214594 

Oct     3 

252  48   14.0 

148.98 

I  36.1' 

I   36     3.6 

3.63 

I.0015647 

1.0226290 

1.0237727 

7 

252  55  30-0 

I  48.98 

X  36.1 

X   35  49-1 

3.63 

1. 0915825 

1.0248896 

1.0259786 

II 

253     2  45.9 

1  48.97 

-I  36.0 

+1   35   34-5 

-3.64 

1. 0016002 

1.0270389 

1.0280694 

15 

253   10     1.8 

X  48.96 

X   35.9 

I   35   20.0 

3.64 

1.0016178 

1.0290694 

1.0300379 

19 

253   17   17.6 

X  48.96  . 

X  35.9 

X   35     5-4 

3.65 

1.0016352 

1.0309742 

1.0318776 

23 

253  24  33.4 

I  48.95 

X  35.8 

I   34   50-8 

3.66 

X.00X6525 

1.0327474 

X.0335830 

27 

253  31  49.2 

X  48.94 

X  35.7 

X  34  3^-2 

3.66 

I.0016697 

1.0343840 

X.0351501 

31 

253  39     5-0 

X  48.93 

-X   35.6 

+1   34  21.5 

-3.67 

I.0016869 

1.0358807 

1.0365751 

Nov.    4 

253  46  20.7 

X  48.9a 

X  35-5 

I   34     6.8 

3.68 

X.0017040 

1.0372330 

1.0378540 

8 

253  53  36.3 

I  48.91 

X   35-5 

I   33   52.1 

3.68 

I.0017210 

X.0384375 

1.0389827 

12 

254     0  52.0 

X  48.90 

X   35.4 

I   33   37-4 

3.69 

1. 0017378 

1.0394894 

1.0399571 

i6 

254     8     7.6 

X  48.89 

X   35-3 

I   33   22.6 

3.69 

1.0017545 

1.0403854 

1.0407739 

20 

254  15  23.1 

X  48.89 

-X   35.2 

+x   33     7.8 

-3.70 

1.0017711 

1.041 1225 

1.0414311 

24 

254  22  38.6 

X  48.88 

I   35.x 

X   32   530 

3.70 

I.0017876 

1.0416995 

X.0419275 

28 

254  29  54.1 

X  48.87 

X   35.0 

I   32   38.2 

3.71 

1.0018040 

1.0421150 

1.0422621 

Dec.    2 

254  37     9-6 

X  48.86 

X   34-9 

I   32   23.3 

3.7a 

1.0018203 

1.0423686 

1.0424341 

6 

254  44  25.1 

I  48.85 

X   34.8 

I   32     8.4 

3.7a 

I.0018365 

1.0424586 

1.0424421 

10 

254  51   40-5 

X  48.85 

-X   34-7 

+1   31   53.5 

-3.73 

1.0018527 

1.0423845 

1.0422855 

14 

254  58  55-9 

X  48.84 

I   34.6 

I  3X   38.6 

3.73 

I.0018688 

1.0421452 

1.0419635 

i8 

255     6   11.2 

X  48.83 

X  34-5 

X   3x   23.7 

3.74 

1.0018847 

1.0417408 

1.0414773 

22 

255   13   26.5 

X  48.8a 

X   34-4 

I  3X     8.7 

S.74 

1.0019005 

1.0411733 

1.0408289 

26 

255   20  41.8 

1 48.8X 

X   34-3 

X   30  53.7 

3.75 

1.0019162 

1.0404444 

1.0400200 

30 

255   27   57.0 

I  48.80 

-X   34.2 

+1   30  38.7 

-3.75 

1.0019318 

1.0395561 

1.0390530 

34 

255   35   12.2 

1 48.79 

'X   34- 1 

+1   30  23.7 

-3.76 

1.0019472 

1.0385108 
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URANUS. 

GREENWICH  MEAN  NOON. 

Data. 

H«liocentrie 

tx>nKitude, 

Mean  Bqainoi 

of  Date. 

Daily 
MoUon. 

RednctiOB 

to 

Orbit 

Heliocentric 
Latitude. 

Dally 
Motion. 

Logarithm 

of 

Radins 

Vector. 

Logarithm  of  Dlatuce 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

■  •      »        • 

m 

m 

• 

f         m 

It 

Jan.     4 

239   51   28.5 

43.88 

-4-3 

+0 

zo  58.9 

-0.57 

'•2755491 

Z.29Z7098 

Z.2906558 

Z2 

239  57   19.5 

4387 

4-3 

0 

10    54.3 

0.57 

Z.2755823 

1.2895285 

z. 2883319 

ao 

240     3   10.5 

43.86 

4-2 

0 

ZO  49.7 

0.57 

z.  2756 1 56 

z.  2870706 

Z.2857496 

28 

240     9     Z.4 

43.85 

4-2 

0 

zo  45.1 

0.57 

z. 2756488 

1.2843754 

Z.2829539 

Feb.    5 

240  Z4  52.2 

43.85 

'      4-2 

0 

zo  40.5 

0.57 

Z.275682Z 

I.28Z49Z5 

Z.2799944 

13 

240  20  43.0 

43.84 

-4*x 

40 

10  35.9 

-0.57 

I.2757I54 

1.278469Z 

I.2769219 

21 

240  26  33.8 

43.84 

41 

0 

10  31.3 

0.58 

Z.2757487 

1-2753603 

Z.2737924 

Mar.    I 

240  32  24.5 

43.83 

4-1 

0 

zo  26.7 

0.58 

z.  2757820 

Z.2722254 

9 

240  38  15.Z 

43.8« 

4-1 

0 

zo    22.  Z 

cs8 

Z.2758I53 

Z.269Z266 

17 

240  44     5-7 

43.8a 

4.0 

0 

ZO  Z7.5 

0.58 

Z.2758486 

Z.266Z235 

Z.2646767 

25 

240  49  56.3 

43.81 

-^.0 

+0 

ZO  Z2.9 

-0.58 

z.  27588 19 

Z.263277Z 

Z.2619326 

Apr.     2 

240  55  46.8 

43.81 

4.0 

0 

zo     8.3 

0.58 

1.2759153 

Z.2606503 

X-2594372 

10 

241     I   37-3 

43.80 

3-9 

0 

zo     3.7 

0.58 

Z.2759486 

z  .2582987 

Z.2572414 

x8 

241     7  27.7 

43.80 

3.9 

0 

9  59.1 

0.58 

z.  2759820 

z. 25627 13 

1.2553945 

26 

241   Z3   18.0 

4^79 

3-9 

0 

9  54-5 

0.S8 

Z.2760Z54 

Z.2546I6Z 

Z.2539404 

May    4 

241   19     8.4 

43.78 

-3.8 

+0 

9  49.9 

-0.58 

Z.2760488 

1.2533708 

1.2529098 

12 

241   24  58.6 

43.78 

3.8 

0 

9  45-3 

0.58 

Z.276o822 

z. 2525602 

1.2523239 

20 

241  30  48.9 

43.77 

3.8 

0 

9  40-7 

a58 

Z.2761157 

z.  2522030 

Z.252Z981 

28 

24X  36  39.0 

43.77 

3.8 

•    0 

9  36.0 

0.58 

Z.276Z49Z 

Z.2523087 

1.2525339 

June    5 

24Z  42  29.2 

43.7« 

3.7 

0 

9  31-4 

0.58 

Z.2761826 

Z.25287Z5 

1.2533196 

13 

24Z  48  19.2 

43.75 

-3.7 

+0 

9  26.8 

-0.58 

z.2762i6o 

1.2538756 

1-2545369 

21 

241   54     9.3 

43.75 

»      3.7 

0 

9  22.2 

0.58 

Z.2762495 

1.2552999 

1.2561599. 

29 

24»   59  59.3 

43-74 

3-7 

0 

9  17-6 

0.58 

Z.2762830 

Z.257ZI14 

X.2581489 

July     7 

242     5  49.2 

43.74 

3.6 

0 

9  X3.0 

0.58 

z.  2763 165 

Z.2592665 

z. 2604590 

15 

242  zz  39. Z 

43.73. 

3.6 

0 

9     8.4 

0.58 

Z.2763500 

1.2617202 

Z.2630438 

23 

242  X7  28.9 

43.7« 

-3.6 

40 

9     3.7 

-0.58 

1.2763835 

z.  2644227 

Z.2658493 

31 

242  23  18.7 

43.7« 

3.5 

0 

8  59.x 

0.58 

Z.2764Z70 

Z.2673Z63 

Z.2688167 

Aug.    8 

242  29    8.4 

43.71 

3.5 

0 

8  54.5 

0.58 

1^764505 

Z.2703438 

1.2718909 

i6 

242  34  58.Z 

43.70 

•      3.5 

0 

8  49.9 

0.58 

Z.2764840 

Z.27345IO 

Z.2750162 

24 

242  40  47-7 

43.70 

3.5 

0 

8  45.3 

0.58 

Z.2765Z75 

Z.2765796 

1.2781336 

Sept    z 

242  4«  37-3 

43.69 

-3.4 

+0 

8  40.6 

-0.58 

1.2765510 

I.279672Z 

1.281 1890 

9 

242  52  26.8 

43.68 

3-4 

0 

8  36.0 

0.58 

1.2765846 

Z.282678Z 

Z.2841334 

17 

242  58  16.3 

43.68 

3.4 

0 

8  31.4 

0.58 

Z.2766181 

Z.2855484 

Z.2869170 

25 

243     4     5-7 

43.67 

3.3 

0 

8  26.8 

0.58 

Z.2766516 

Z.2882337 

1.2894935 

Oct.     3 

243     9  55.1 

43.66 

3.3 

0 

8  22.  z 

0.58 

Z.2766852 

Z.29069I9 

1.2918250 

zz 

243  15  44-5 

43.66 

-3.3 

+0 

8  X7.5 

-^s» 

z. 2767 187 

Z.2928878 

1.2938760 

19 

243  2Z  33.7 

43.65 

3.2 

0 

8  Z2.9 

0.58 

1-2767523 

Z.2947856 

X.2956128 

27 

243  27  23.0 

43.65 

3-2 

0 

8     8.2 

a58 

Z.2767858 

Z.2963546 

1.2970092 

Nov.    4 

243  33  12.Z 

43.64 

3.2 

0 

8     3.6 

0.58 

Z.2768I94 

1.2975740 

1.2980466 

Z2 

243  39     1.3 

43.64 

3.2 

0 

7  59.0 

0.58 

Z.2768530 

Z.2984249 

z. 2987069 

20 

243  44  50.4 

43.63 

-31 

40 

7  54-4 

-0.58 

Z.2768865 

1.29889 I 5 

Z.298978I 

28 

243  50  39.4 

43.6a 

31 

0 

7  49.7 

a58 

1.276920Z 

1-2989667 

z.  2988576 

Dec.    6 

243  56  28.4 

43.6a 

3.1 

0 

7  45-1 

0.58 

Z.2769537 

Z.2986508 

z.  2983462 

M 

244     2  Z7.3 

43.61 

3.0 

0 

7  40.5 

0.58 

Z.2769873 

Z.2979446 

1.2974473 

22 

244     8     6.2 

43.61 

3.0 

0 

7  35.8 

0.58 

1.2770209 

Z.2968568 

1.2961754 

30 

244  X3  55.0 

43.60 

-3.0 

40 

7  31.2 

-<>.58 

1.2770545 

Z.2954057 

1.2945503 

38 

244   19  43.8 

43.60 

-3.0 

+0 

7  26.5 

-a58 

Z.2770881 
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NEPTUNE. 

\ 

GREENWICH  MEAN  NOON. 

Dat*. 

Heliocentric 

Longitude. 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Barth— 

At  Date. 

At  Interme- 
diate Date. 

or            m 

n 

It 

0        t         n 

m 

Jan.     4 

81     X6     II. X 

ax.95 

-49.1 

-I    21       3.7 

-H>.44 

1.4751312 

I.4618016 

1.4622545 

I'i 

81      19        6.7 

ai.95 

49.1 

I    21       0.2 

0.44 

1-4751323 

1.4627719 

1-4633520 

20 

81     22       2.3 

tx.95 

49.2 

I    20    56.6 

0.44 

1-4751334 

1.4639910 

1.4646857 

28 

81  24  57-9 

ai.95 

49.2 

I    20    53.1 

0.44 

1-4751345 

1.4654320 

1.4662251 

Feb.    5 

81  27  53.5 

ax.93 

49.2 

I    20    49.5 

0.44 

1-4751357 

1.4670606 

1-4679338 

13 

81  30  49.1 

ai.95 

-49.2 

—I    20    46.0 

•fo-44 

1.4751368 

I.4688401 

I.4697751 

21 

81   33  44-7 

ai.95 

49.2 

I    20    42.4 

0.44 

1-4751379 

1.4707336 

I.4717106 

Mar.    I 

81   36  40.3 

ai.95 

49.2 

I    20    38.9 

0.44 

1.4751391 

1.4727009 

1-4736990 

9 

81   39  35-8 

ai.95 

49.2 

I    20    35.3 

0.44 

I.4751402 

1.4747006 

I.4757012 

17 

81   42   31.4 

ai-95 

49-2 

I    20    31.8 

0.45 

1-4751413 

1.4766958 

1.4776795 

25 

81   45  27.0 

ai.94 

-49-3 

~I    20    28.2 

+0.45 

1-4751425 

1.4786482 

1-4795972 

Apr.     2 

81   48  22.5 

ai.94 

49.3 

I    20    24.6 

0.45 

I-4751437 

1.4805227 

I.4814203 

xo 

81   51   18.1 

ai.94 

49.3 

I    20    21. 1 

0.45 

1.4751448 

1.4822868 

1. 483 1 188 

i8 

81   54   13.6 

ax.94 

49-3 

I    20    17.5 

0.45 

I.4751460 

1.4839128 

1.4846653 

26 

81   57     9.2 

ai.94 

49-3 

I    20    13.9 

0.45 

I.4751472 

1-4853734 

1.4860345 

May    4 

82     0     4.7 

ax.94 

-4P-3 

-I    20    10.3 

-H).45 

I.4751483 

1.4866462 

X.4872066 

12 

82     3     0.2 

ax.94 

49-3 

I   20     6.8 

0.45 

1-4751495 

1-4877139 

1.4881659 

20 

82     5   55-8 

ax.94 

49.3 

I   20     3.2 

0.45 

1.4751507 

I.4885612 

1.4888979 

28 

82     8   51.3 

ax.94 

49.3 

I   19  59.6 

0.45 

1.4751519 

1.4891750 

1.4893920 

June    5 

82   II   46.8 

ai.94 

49.4 

I   19  56.0 

0.45 

1-4751531 

1.4895484 

1.4896436 

13 

82   14  42.3 

ai.94 

-49-4 

-I   19  52.3 

+0.45 

1-4751543 

1.4896774 

1.4896495 

21 

82   17   37.8 

ai.94 

49.4 

I    19  48.S 

0.45 

1-4751555 

1.4895598 

1.4894086 

29 

82  20  33.3 

ax.94 

49.4 

I    19  45.2 

0.45 

1-4751567 

I.4891971 

1.4889264 

Jnly    7 

82  23  28.8 

ax.94 

49.4 

I    19  41.6 

0.45 

1-4751579 

1.4885973 

1.4882101 

15 

82   26  24.3 

ax.94 

49.4 

I   19  38.0 

0.45 

1-4751592 

1.4877667 

1.4872686 

23 

82  29   19.8 

ax.94 

-49-4 

-I   19   34-3 

+0.45 

I.4751604 

1.4867179 

1.4861163 

31 

82   32   15.3 

ax.93 

49.4 

I   19   30.7 

0.45 

1.4751616 

1.4854665 

1.4847709 

Aug.    8 

82   35   10.8 

ai.93 

49.4 

I    19  27.1 

0.45 

I.4751628 

1.4840320 

X.4832523 

i6 

82   38     6.2 

ai.93 

49.4 

I    19  23.5 

0.45. 

1.4751641 

1.4824347 

I.4815823 

24 

82  41     1.7 

ai.93 

49.5 

I   19   19,9 

0.45 

I.4751653 

X. 4806990 

X.4797888 

Sept.    I 

82  43  57-2 

ax.9S 

-49.5 

-I    19   16.2 

-H).45 

I.4751665 

1.4788552 

I.4779018 

9 

82  46  52.6 

ai.93 

49.5 

I    19   12.6 

0-45 

1.475 1678 

1.4769328 

1.4759521 

17 

82  49  48.1 

ax.93 

49-5 

I    19     9.0 

0.45 

I.4751691 

1.4749645 

1-4739745 

25 

82  52  43.5 

ax.93 

49-5 

I    19     5.3 

0.45 

I.4751703 

1.4729868 

1.4720065 

Oct.     3 

82  55   39.0 

ax.93 

49-5 

I   19     1.7 

0.46 

I.4751716 

I.47I0377 

1.4700846 

II 

82  58  34.4 

ai.93 

-49-5 

-I    18*  58.0 

40.46 

I.4751729 

I.469I526 

1.4682467 

19 

83     I   29.8 

ai.93 

49.5 

I    18   54-4 

0.46 

1.4751741 

I.46737I6 

1.4665324 

27 

83     4  25.3 

ai.93 

49.5 

I    18   50.7 

0.46 

I-4751754 

1-4657332 

1.4649787 

Nov.    4 

83     7  20.7 

ax.93 

49.5 

I    18   47.1 

0.46 

1.4751767 

1.4642727 

1.4636191 

12 

83   10   16.1 

ax.93 

49.5 

I    18   43.4 

0.46 

1.4751780 

X.46302I8 

1.4624848 

20 

83   13   11.5 

ai.93 

-49.6 

-I    18   39.8 

+0.46 

1-4751793 

I.4620II9 

1.4616054 

28 

83   16     6.9 

ax.93 

49.6 

I    18   36.1 

a  46 

1.4751807 

1. 46 1 2674 

1.4610001 

Dec.    6 

83   19     2.3 

ai.93 

49.6 

I    18   32.4 

0.46 

1.4751820 

1.4608048 

1.4606837 

14 

83  21   57.7 

ax.ga 

49.6 

I    18   28.8 

0.46 

1-4751833 

1.4606375 

1.4606664 

22 

83  24  53.1 

ax  .92 

49.6 

I    18   25.1 

0.46 

1.4751846 

1.4607704 

1.4609488 

30 

83  27   48.5 

ax. 9a 

-49.6 

-I   18   21.4 

-H).46^ 

1. 4751860 

I.46I2004 

1.4615237 

|| 38^ 

_83   30^43-'9 

ax. 9a 

-49.6 

-I    18   17.7 

+0.46* 

I-4751873 

^  . 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Redac. 

to 
Mean 

Y 

Redac. 

to 
Mean 

z 

Rednc. 

to 
Mean 

DatA 

Eq'x  of 
Jan.  a 

Trne  Eqnlnoz. 

Bq*xof 
Jan.  a 

Trne  Bqotnoz. 

Eq'xof 
Jan.  a  ' 

Noon, 

Midnight, 

No<m. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Jan.  X 

+0-1904353 

+O.1990071 

-737 

-0.8849566 

-0.8833656 

-206 

-0.3839339 

-0.3832436 

+108 

2 

0.2075631 

Q.2161026 

743 

0.8817059 

0.8799780 

220 

0.3825238 

0.3817742 

102 

3 

0.2246251 

0.2331298 

749 

0.8781820 

0.8763177 

234 

0.380995 X 

0.3801865 

95 

4 

O.2416162 

0.2500832 

755 

0.8743855 

0.8723857 

248 

0.3793484 

0.37848x0 

88 

5 

0.2585310 

0.2669583 

760 

0.8703183 

0.8681836 

262 

0.3775843 

0.3766585 

81 

6 

+0.2753649 

+0.2837503 

-764 

-0.8659817 

-0.8637128 

-276 

-0.3757036 

-0.3747x96 

+  74 

7 

0.2921136 

0.3004540 

768 

O.8613771 

0.8589747 

290 

0.3737066 

0.3726647 

67 

8 

0.3087712 

0.3170647 

772 

0.8565058 

0.8539708 

305 

0.37x5939 

0.3704943 

60 

9 

0.3253338 

0.3335778 

776 

0.8513693 

0.8487021 

320 

0.3693660 

0.3682092 

53 

xo 

O.34X796X 

0.3499881 

779 

0.8459691 

0.8431707 

335 

0.3670239 

0.3658x01 

46 

xz 

+0.3581533 

+0.366291 I 

-782 

-0.8403068 

-0.8373774 

-350 

-0.3645678 

-0.3632972 

+  38 

12 

0.3744008 

0.3824818 

784 

0.8343830 

0.8313242 

365 

0.3619983 

0.36067x5 

30 

13 

0.3905335 

0.3985551 

786 

0.8282009 

0.8250130 

380 

0.3593X66 

0.3579337 

22 

X4 

0.4065461 

0.4145060 

787 

0.8217608 

0.8184447 

395 

0.3565228 

0.3550842 

14 

X5 

0.4224340 

0.4303294 

788 

0.8150648 

O.8116214 

411 

0.3536x78 

0.352x238 

+  6 

i6 

+O.4381917 

+0.4460204 

-788 

-0.8081 148 

-0.8045454 

-427 

-0.3506024 

-0.3490537 

-  2 

X7 

0.4538149 

0.4615745 

788 

0.8009132 

0.7972182 

442 

0.3474777 

0.3458745 

10  ! 

i8 

0.4692984 

0.4769857 

788 

0.7934609 

0.7896416 

458 

0.3442443 

0.3425870 

18 

19 

0.4846361 

0.4922490 

788 

0.7857607 

0.78x8188 

474 

0.3409030 

0.339x925 

271 

20 

0.4998238 

0.5073598 

787 

0.7778160 

0.7737524 

490 

0.3374556 

0.3356923 

361 

21 

+0.5148564 

+0.5223127 

-785 

-0.7696284 

-0.7654439 

-506 

-0.3339028 

-0.3320871 

-  44 

22 

0.5297283 

0.5371026 

.  783 

O.7611997 

0.7568962 

522 

0.3302454 

0.3283780 

52 

23 

0.5444351 

0.5517252 

780 

0.7525339 

•  0.7481 131 

538 

0.3264851 

0.3245668 

61  ! 

24 

0.5589723 

0.5661754 

777 

0.7436340 

0.7390965 

555 

0.3226233 

0.3206545 

70 

25 

0.5733343 

0.5804487 

774 

0.7345017 

0.7298505 

57X 

0.3186608 

0.3166427 

78^ 

26 

+0.5875177 

+0.5945405 

-770 

-0.7251428 

-0.7203784 

-587 

-0.3 14600 I 

-0.3x25330 

-87; 

27 

O.6015169 

0.6084464 

766 

0.7155582 

0.7106827 

603 

0.3X04416 

Q.  3083264 

96I 

28 

0.6153285 

0.6221624 

761 

0.7057525 

0.7007677 

619 

0.3061873 

0.3040247 

105 

29 

0.6289478 

0.6356841 

756 

0.6957289 

0.6906364 

635 

0.3018386 

0.2996293 

X13  ■ 

30 

0.6423710 

0.6490080 

750 

0.6854907 

0.6802920 

651 

0.2973969 

0.295X416 

122 

31 

+0.6555947 

+0.6621304 

-744 

-0,6750410 

-0.6697384 

-667 

-0.2928636 

-0.2905634 

-x3o; 

Feb.  I 

0.6686148 

0.6750474 

737 

0.6643844 

0.6589796 

683 

0.2882409 

0.2858963 

X39| 

2 

0.6814279 

0.6877558 

730 

0.6535242 

0.6480184 

699 

0.2835298 

0.28114x5 

.'^^ 

3 

0.6940305 

0.7002513 

723 

0.6424629 

0.6368585 

7x5 

0.2787315 

0.2763004 

X57 

4 

0.7064182 

O.7125313 

7x5 

0.6312053 

0.6255034 

730 

0.2738481 

0.2713746 

x66 

5 

+0.7185897 

-hO.7245928 

-707 

-0.6197536 

-0.6139566 

-745 

-0.2688805 

-0.2663658 

-X75 

6 

0.7305402 

0.7364316 

698 

0.6081 126 

0.6022217 

760 

0.2638308 

0.2612754 

X84 

7 

0.7422667 

0.7480450 

689 

0.5962846 

0.5903020 

775 

0.2586999 

0.2561046 

X93 

8 

0.7537660 

0.7594294 

680 

0.5842740 

0.5782009 

790 

0.2534896 

0.2508549 

202 

9 

0.7650348 

0.7705817 

670 

0.5720834 

0.5659222 

805 

0.248201 1 

0.2455282 

212 

10 

+0.7760698 

+0.7814987 

-659 

-0.5597176 

-<>.5534694 

-819 

-0.2428364 

-0.2401258 

-221 

II 

0.7868678 

0.7921766 

648 

0.5471786 

.0.5408458 

833 

0.2373966 

0.2346490 

230 

12 

0.7974249 

0.8026123 

636 

0.5344712 

0.5280553 

847 

0.2318833 

0.2290997 

239 

13 

0.8077385 

0.8128030 

624 

0.5215986 

0.51510x8 

861 

0.2262984 

0.2234796 

248 

14 

0.8178053 

0.8227450 

612 

0.5085651 

0.50x9887 

875 

0.2206434 

0.2177900 

257 

15 

+0.8276217 

+0.8324350 

-599 

-0.4953734 

-0.4887202 

-888 

-O.2149198 

-0.2120330 

-266 

16 

+0.8371846 

+0.8418702 

-586 

-0.4820292 

-0.4753005 

-901 

-0.2091298 

-0.2062x02 

-275 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT, 

X 

Rednc. 

to 
Mean 

Y 

Rednc. 
Mean 

z 

Rednc. 

to 
Mean 

Date. 

Trae  Bqainoz. 

Eq'x  of 
Jan.  a 

True  Bqninoz. 

Eq'x  of 
Jan.  a 

Trae  Eqninoz. 

Eq'x  of 
Jan.  a 

Noon, 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Feb.  16 

+0.8371846 

+0.8418702 

-586 

• 
-0.4820292 

-0.4753005 

-  901 

-0.2091298 

-0.2062102 

-275 

17 

0.8464912* 

0.8510471 

573 

0.4685351 

0.4617337 

914 

0.2032747 

0.2003236 

283 

18 

0.8555378 

0.8599630 

559 

0.4548966 

0.4480241 

927 

0.1973571 

O.1943751 

292 

19 

0.8643222 

0.8686151 

545 

0.4411 171 

0.4341762 

940 

0.1913780 

0.1883663 

300 

20 

0.8728412 

0.8770002 

531 

0.4272019 

0.4201946 

952 

0.1853402 

0.1822998 

309 

21 

+0.8810918 

+0.8851 158 

-516 

-0.4131551 

-0.4060839 

-964 

-0.1792455 

-0.1761774 

-317 

22 

0.8890719 

0.8929596 

501 

0.3989817 

0.3918489 

976 

0.1730959 

a  170001 1 

326 

23 

0.8967788 

0.9005291 

485 

0.3846862 

0.3774946 

988 

0.1668935 

0.1637734 

335 

24 

0.9042104 

0.9078226 

469 

0.3702742 

0.3630250 

999 

0.1606408 

0.1574956 

343 

25 

O.9113653 

0.9148381 

453 

0.3557481 

0.3484446 

lOIO 

0.1543385 

0.1511699 

351 

26 

+0.9182409 

+0.9215736 

-437 

-0.341 I 150 

-0.3337599 

-1021 

-0.1479901 

-0.1447992 

-359 

27 

0.9248360 

0.9280278 

420 

0.3263797 

0.3189745 

1032 

0.1415975 

0.1383850 

367 

28 

0.9311489 

0.9341989 

403 

O.3115454 

0.3040932 

1042 

0.1351621 

0.1319292 

375 

Mar.  I 

0.9371778 

0.9400856 

386 

0.2966183 

0.2891212 

1052 

0.1286865 

0.1254342 

383 

2 

0.9429221 

0.9456871 

368 

0.2816025 

0.2740630 

1061 

0.1221725 

0.1189018 

391 

3 

+0.9483804 

+0.9510020 

-350 

-0.2665030 

-0.2589232 

-1070 

-0.1156222 

-0.1123341 

-399 

4 

0.9535518 

0.9560296 

331 

0.2513240 

0.2437059 

1079 

0.1090376 

0.1057327 

406 

5 

0.9584353 

0.9607686 

31^ 

0.2360696 

0.2284160 

1087 

0. 1024200 

0.0990999 

413 

6 

0.9630296 

0.9652181 

293 

0.2207454 

0.2130580 
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0.0553476 

0.0519450 

463 

13 

+0.9870198 

+0.9881817 

-152 

-0.1 II 8722 

-0.1040116 

-1145 

-0.0485383 

-0.0451278 

-469 

M 

0.9892695 

0.9902828 

131 

0.0961430 
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+0.0066199 

1178 

-0.0005622 

+0.0028742 

512 

21 

0.9966709 

0.9966387 

+  21 

+0.0145395 

0.0224582 

1182 

+0.0063103 
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0.9965316 
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0.0644329 

552 

30 
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0.1641148 

1194 

0.0678197 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT.  . 
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0.368 I 163 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 
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2036 

O.9106891 

0.9089788 

460 

0.3950927 

0.3943510 

71 

5 

0.2360990 

0.2443140 

2037 

0.9072049 

0.9053674 

493 

0.3935817 

0.3927849 

86 

6 

-O.2525121 

-0.2606926 

+2036 

+0.90346^5 

+0.9015022 

+  526 

+0.3919606 

+0.391 1087 

+101 

7 

0.2688550 

0.2769987 

2035 

0.8994746 

0.8973841 

559 

0.3902293 

0.3893226 

116 

8 

0.2851233 

0.2932285 

2034 

0.8952306 

0.8930140 

592 

0.3883886 

0.3874272 

131  1 

9 

O.3013134 

0.3093774 

2032 

0.8907346 

0.8883926 

625 

0.3864385 

0.3854225 

146 

lO 

O.3174199 

0.3254405 

2029 

0.8859882 

0.8835215 

658 

0.3843794 

0.3833093 

161 

II 

-0.3334386 

-0.3414137 

+2026 

+0.8809925 

+0.8784013 

+  691 

+0.3822121 

+0.3810879 

+176 

12 

0.3493652 

0.3572923 

2022 

0.8757481 

0.8730328 

724 

0.3*799367 

0.3787586 

191 

13 

0.3651945 

0.3730711 

2017 

0.8702558 

0.8674172 

757 

0.3775536 

0.3763220 

206 

14 

0.3809217 

0.3887458 

2012 

0.8645173 

0.8615561 

790 

0.3750637 

0.3737787 

221 

15 

0.3965427 

0.40431 17 

2006 

0.8585338 

0.8554507 

824 

0.3724672 

0.3711294 

236 

i6 

-0.4120523 

-0.4197637 

+1999 

+0.8523069 

+0.8491025 

+  857 

+0.3697652 

+0.3683747 

+251 

17 

0.4274455 

0.4350973 

1992 

0.8458380 

0.8425138 

890 

0.3669581 

0.3655155 

266 

i8 

0.4427183 

0.4503077 

1984 

0.8391299 

0.8356861 

924 

0.3640470 

0.3625526 

281 

19 

0.4578652 

0.4653903 

1976 

0.8321830 

0.8286213 

958 

0.3610326 

0.3594870 

297 

20 

0.4728823 

0.4803405 

1966 

0.8250008 

O.8213214 

991 

0.3579159 

0.3563194 

312 

21 

-0.4877645 

-0.4951537 

+1955 

+0.8175838 

+0.8137886 

+1024 

+0.3546977 

■+O.3530510 

+527 

22 

0.5025077 

0.5098258 

1944 

0.8099360 

0.8060261 

1057 

0.3513794 

0.3496830 

342 

23 

O.5171076 

0.5243525 

1932 

0.8020592 

0.7980355 

1090 

0.3479619 

0.3462162 

357 

24 

0.5315599 

0.5387292 

1919 

0.7939554 

0.7898193 

1123 

0.3444460 

0.3426516 

373 

25 

0.5458600 

0.5529519 

1905 

0.7856276 

0.7813809 

1 156 

0.3408331 

0.3389908 

388 

26 

-0.5600046 

-0.5670177 

+1891 

+0.7770792 

+0.7727222 

+1188 

+0.3371247 

+0.3352347 

+403 

27 

0.5739904 

0.5809219 

1876 

0.7683108 

0.7638457 

1220 

0.3333211 

0.3313842 

418 

28 

0.5878120 

0.5946604 

i860 

0.7593270 

0.7547549 

1252 

0.3294241 

0.3274408 

433 

29 

0.6014666 

0.6082306 

1843 

0.7501297 

0.7454520 

1284 

0.3254345 

0.3234055 

448 

30 

O.6149515 

0.6216286 

1826 

0.7407218 

0.7359394 

1316 

0.3213537 

0.3192793 

463 

31 

-0.6282617 

-0.6348506 

+1809 

+0.731 1052 

+0.7262197 

+1347 

+O.3171824 

+0.3150633 

+477 

Aug.  I 

0.6413947 

0.6478936 

1791 

0.7212833 

0.7162963 

1378 

0.3129221 

0.3107588 

492 

2 

0.6543467 

0.6607537 

1772 

0.7112588 

0.7061710 

1409 

0.3085737 

0.3063668 

506 

3 

0.6671 142 

0.6734280 

1752 

0.7010334 

0.6958466 

1440 

0.3041382 

0.3018882 

520 

4 

0.6796945 

0.6859128 

1731 

0.6906106 

0.6853254 

1471 

0.2996169 

0.2973242 

534 

5 

-0.6920829 

-0.6982045 

+1709 

+0.6799918 

+0.6746105 

+1501 

+0.2950105 

+0.2926760 

+549 

6 

0.7042768 

0.7102993 

1687 

0.66918 I 5 

0.6637046 

1531 

0.2903207 

0.2879447 

564 

7 

O.7162717 

0.7221940 

1665 

0.6581805 

0.6526097 

1561 

0.2855482 

0.2831313 

578 

8 

0.7280654 

0.7338853 

1642 

0.6469924 

0.6413291 

1590 

0.2806943 

0.2782372 

592 

9 

0.7396533 

0.7453691 

1619 

0.6356201 

0.6298655 

1618 

0.2757603 

0.2732635 

606 

10 

-O.7510321 

-0.7566420 

+1595 

+0.6240658 

+O.6182216 

+1646 

+0.2707472 

+O.2682115 

+620 

II 

0.7621982 

0.7677005 

1570 

0.6123331 

0.6064003 

1674 

0.2656565 

0.2630824 

634 

12 

0.7731482 

0.7785409 

1544 

0.6004241 

0.5944052 

1702 

0.2604894 

0.2578778 

648 

X3 

0.7838782 

0.7891595 

1518 

0.5883437 

0.5^22398 

1729 

0.2552477 

0.2525992 

661 

M 

0.7943845 

0.7995530 

1491 

0.5760939 

0.5699066 

1756 

0.2499325 

0.2472479 

674 

15 

-0.8046644 

-0.8097179 

+1462 

+0.5636783 

+0.5574096 

+1783 

+0.2445455 

+0.2418256 

4^7 

16 

-O.8147139 

-0.8196512 

+1432 

+0.55 1 1008 

+0.5447523 

+1809 

+0.2390883 

+0.2363337 

+700 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc. 

to 
Mean 

Y 

Redua 

to 
Mean 

z 

Reduc 

to 
Mean 

Date. 

True  Equinox. 

Eq'x  of 
Jan.0. 

True  Equinox. 

Eq'x  of 
Jan.  a 

True  Equinox. 

Eq'x  of 
Jan.  a 

Neon. 

Midnight, 

Noon. 

Noon. 

Midnight, 

Noon, 

Noon. 

Midnight. 

Noon. 

Aug.  x6 

-O.8147139 

-0.8 1965 1 2 

+1432 

+0.5511008 

+0.5447523 

+1809 

+0.2390883 

+0.2363337 

+  700 

17 

0.8245296 

0.8293486 

1402 

0.5383647 

0.5319386 

1835 

0.2335622 

0.2307741 

713 

18 

0.8341081 

0.8388080 

1372 

0.5254745 

0.5189727 

1861 

0.2279695 

0.2251487 

726 

19 

0.8434476 

0.8480259 

1341 

0.5124337 

0.5058576 

x886 

0.2223117 

0.2194586 

738 

20 

0.8525431 

0.8569994 

1309 

0.4992453 

0.4925978 

1910 

0.2165899 

0.2137059 

750 

21 

-0,8613941 

-0.8657268 

+1277 

+O.4859151 

+0.4791973 

+1933 

+0.2108067 

+0.2078923 

+  762 

22 

0.8699972 

0.8742049 

1244 

0.4724453 

0.4656603 

1956 

0.2049632 

0.2020197 

774 

•   23 

0.8783496 

0.88243 1 1 

12II 

0.4588422 

O.4519911 

1978 

0.19906 I 9 

0.1960899 

786 

24 

0.8864490 

0.8904032 

TI78 

0.4451078 

0.4381929 

2000 

0.1931039 

0.1901042 

797 

25 

0.8942933 

0.8981 191 

"44 

0.4312470 

0.4242706 

2021 

O.1870911 

0.1840648 

808 

26 

-0.9018804 

-0.9055772 

+IH0 

+0.4172642 

+0.4102282 

+2042 

+0.1810254 

+0.1779733 

+  819 

27 

0.9092090 

0.9x27753 

1075 

0.4031631 

0.3960695 

2063 

0.1749085 

O.1718314 

830 

28 

0.9162762 

O.9197116 

1040 

0.3889477 

0.3817980 

2084 

0.1687420 

0.1656405 

841 

29 

0.92  308 II 

0.9263840 

1004 

0.3746212 

0.3674180 

2104 

0.1625273 

0.1594026 

852 

30 

0.9296204 

0.9327905 

967 

0.3601887 

0.3529337 

2123 

0.1562665 

0.1 53 I 192 

862 

31 

-0.9358941 

-0.9389304 

+  929 

+0.3456536 

+0.3383488 

+2142 

+0.1499610 

+0.146792 I 

+  872 

Sept.  I 

0.9418993 

0.9448007 

891 

O.3310198 

0.3236668 

2160 

0.1436126 

0.1404227 

882 

2 

0.9476343 

0.9504000 

853 

0.3162904 

0.3088913 

2177 

0.1372227 

0.1340128 

892 

3 

0.9530976 

0.9557267 

815 

0.3014699 

0.2940269 

2193 

0.1307932 

O.1275641 

901 

4 

0.9582872 

0.9607788 

776 

0.2865625 

0.2790771 

2208 

0.1243256 

O.1210780 

910 

5 

-0.9632013 

-0.9655545 

+  737 

+0.2715714 

+0.2640462 

+2222 

+0.1178215 

+0.1 145567 

+  919 

6 

0.9678382 

0,9700523 

698 

0.2565017 

0.2489379 

2235 

O.I 112834 

0.1080016 

928 

7 

0.9721964 

0.9742703 

658 

0.2413557 

0.2337560 

2248 

0.1 047 1 18 

O.IOI4144 

936 

8 

0.9762736 

0.9782060 

618 

O.2261391 

0.2185052 

2261 

0.0981096 

0.0947974 

944 

9 

0.9800675 

0.9818581 

577 

0.2108550 

0.2031892 

2273 

0.0914782 

0.088 I 52 I 

952 

10 

-0.9835775 

-0.9852253 

+  536 

+0.1955084 

+0.1878132 

►  +2284 

+0.0848194 

+0.0814805 

+  960 

II 

0.9868014 

0.9883057 

495 

O.1801040 

0.1723811 

2295 

0.0781356 

0.0747848 

967 

12 

0.9897380 

0.9910980 

454 

0.1646454 

0.1568978 

2306 

0.0714285 

0.0680669 

974 

13 

0.9923857 

0.9936009 

412 

O.1491385 

0.1413677 

2316 

0.0647003 

0.0613288 

981 

M 

0.9947433 

0.9958128 

370 

0.1335864 

0.1257955 

2325 

0.0579527 

0.0545725 

988 

15 

-0.9968093 

-0.9977330 

+  328 

+0.1 179954 

+0.1101862 

+2334 

+0.0511883 

+0.0478003 

+  994 

16 

0.9985837 

0.9993610 

285 

0.1023690 

0.0945447 

2342- 

0.0444088 

0.0410143 

1000 

17 

1.0000650 

1.0006955 

242 

0.0867135 

0.0788758 

2350 

0.0376168 

0.0342165 

1006 

18 

I.0012525 

I.0017361 

199 

0.0710324 

0.0631842 

2357 

0.0308138 

0.0274091 

ZOIl 

19 

1.002 1462 

1.0024828 

155 

0.0553315 

0.0474749 

2363 

0.0240025 

0.0205941 

Z016 

20 

-1.0027457 

~  1.0029350 

+  XII 

+0.03961 5 1 

+0.0317528 

+2368 

+0.017 1844 

+0-OI37737 

+1021 

21 

1.0030506 

1.0030927 

67 

0.0238885 

0.0160228 

2372 

O.OI0362I 

0.0069499 

1025 

22 

1. 0030612 

1.0029562 

+  23 

+0.0081562 

+0.0002894 

2375 

+0.0035374 

+0.0001248 

1029 

23 

1.0027776 

1.0025252 

-  21 

-0.0075771 

-0-0154426 

2377 

-0.0032876 

-0.0066996 

X033 

24 

I. 002 1993 

1.0018003 

66 

0.0233066 

0.031 1689 

2378 

O.OIOHIO 

aoi352i6 

1037 

25 

-I.0013279 

-1.0007820 

—  HI 

-0.0390282 

-0.0468841 

+2379 

-0.0169310 

-0.0203389 

+1040 

26 

1. 000 1 628 

0.9994702 

155 

0.0547363 

0.0625844 

2380 

0.0237452 

0.0271498 

1043 

27 

0.9987043 

0.9978654 

200 

0.0704277 

0.0782655 

2379 

0.0305523 

0*0339524 

1045 

28 

0.9969533 

0.9959681 

245 

0.0860973 

0.0939229 

2378 

0.0373499 

0.0407448 

1047 

29 

0.9949100 

0.9937791 

290 

O.IOI7414 

O.IO95521 

2376 

0.0441367 

0.0475252 

1049 

30 

-0.9925752 

-0.9912982 

-  335 

-0.1173547 

-0.125 1490 

+2374 

-0.0509102 

-0.0542917 

+105 1 

31 

-0.9899484 

-0.9885262 

-380 

-O.I  329341 

-O.I407091 

+2372 

-0.0576692 

--0. 06 10424 

+1052 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

Z 

Reduc 

to 
Mean 

Date. 

Tzne  Equinox. 

Eq'x  of 
Jan.  a 

True  Equinox. 

Eq'x  of 
Jan.  a 

True  Eqvbiox. 

Eq'x  of 
Jan.  a 

Noon. 

Midnight. 

Noon. 

Noon, 

Midnight, 

Noon. 

Noon, 

Midnight, 

AW..; 

Oct.  I 

-0.9899484 

-0.9885262 

-380 

-O.1329341 

-0.1 40709 I 

+2372 

-0.0576692 

-0.0610424 

+1052 

2 

0.9870314 

0.9854641 

.   426 

0.1484738 

0.1562278 

2370 

0.06441 12 

0.0677754 

1053 

3 

0.9838238 

O.9821111 

472 

0.1639706 

O.1717016 

2367 

O.0711347 

0.0744889 

1054 

4 

0.9803259 

0.9784684 

518 

0.1794203 

0.1871259 

2362 

0.0778378 

O.0811810 

1054 

5 

0.9765386 

0.9745363 

563 

0.1 948 1 79 

0.2024960 

2356 

0.0845184 

0.0878498 

1054 

6 

-0.9724618 

-0.9703153 

-  608 

-0.2101595 

-0.2178075 

+2349 

-0.091 1749 

-0.0944932 

4-I053 

7 

0.9680967 

0.9658063 

653 

0.2254396 

0.2330554 

2342 

0.0978047 

O.IOII091 

1052 

8 

0.9634440 

O.9610100 

698 

0.2406542 

0.2482356 

2334 

O.IO44061 

0.1076955 

1031 

9 

0.9585044 

0.9559272 

743 

0.2557989 

0.2633435 

2325 

O.I 109770 

0.1 142504 

1049 

10 

0.9532785 

0.9505584 

78.8 

0.2708688 

0.2783743 

2316 

O.II75155 

O.1207719 

1047 

II 

-0.9477672 

-0.9449050 

-833 

-0.2858593 

-0.2933231 

+2306 

-O.I24OI94 

-0.1272577 

+1045 

12 

0.9419720 

0.9389685 

878 

0.3007652 

0.3081849 

2295 

0.1304866 

0.1337057 

1042 

13 

0.9358946 

0.9327504 

923 

O.3155817 

0.3229550 

2284 

O.I369147 

O.140II35 

X039 

M 

0.9295362 

0.9262522 

968 

0.3303041 

0.3376285 

2272 

0.1433018 

0.1464794 

1036 

15 

0.9228985 

0.9194754 

1013 

0.3449276 

0.3522008 

2260 

0.1496459 

0.1 528012 

Z032 

i6 

-0.9159832 

-0.9124223 

-1058 

-0.3594474 

-0.3666668 

+2247 

-0.1559449 

-0.1590767 

+1028 

17 

0.9087927 

0.9050946 

1 102 

0.3738586 

0.3810224 

2234 

0.162 1965 

0.1653042 

1023 

i8 

0.9013285 

0.8974948 

1146 

.0.3881574 

0.3952626 

2219 

0.1683993 

0.1714815 

1018 

19 

0.8935937 

0.8896254 

1190 

0.4023377 

0.4093825 

2204 

0.1745506 

0.1776065 

1013 

20 

0.8855902 

0.8814887 

1234 

0.4163964 

0.4233787 

2188 

0.1806490 

0.1836778 

1008 

21 

-O.8773I10 

-0.8730874 

-1278 

-0.4303288 

-0.4372458 

+2171 

-0.1866926 

-0.189693 1 

+1002 

22 

0.8687884 

0.8644244 

1322 

0.4441296 

0.4509799 

2154 

0.1926792 

0.1956508 

996 

23 

0.8599955 

0.8555020 

1366 

0.4577960 

0.4645773 

2136 

0.1986075 

0.2015492 

990 

24 

0.8509443 

0.8463231 

1410 

0.4713233 

0.4780336 

2117 

0.2044756 

0.2073864 

983 

25 

0.8416385 

0.8368906 

1453 

0.4847077 

O.4913451 

2098 

0.2 1028 16 

O.2131610 

976 

26 

-0.8320800 

-0.8272073 

-1496 

-0-4979454 

-0.5045078 

+2079 

-0.2160243 

-0.2 1887 12 

+  969! 

27 

0.8222726 

0.8172760 

1539 

0.5H0321 

0.5175180 

2059 

O.2217015 

0.2245152 

961 

28 

O.8122181 

0.8070993 

X581 

0.5239647 

0.5303718 

2038 

O.227312I 

0.2300917 

952 

29 

O.8019198 

0.7966796 

1623 

0.5367390 

0.5430661 

2016 

0.2328541 

0.2355991 

943 

30 

0.7913796 

0.7860205 

1665 

0.5493523 

0.5555968 

1993 

0.2383264 

0.2410357 

934 

31 

-0.7806021 

-0.7751244 

-1706 

-0.5617995 

-0.5679601 

+1969 

-0.2437269 

-^.2463998 

+  924 

Nov.  I 

0.7695882 

0.7639942 

.  1747 

0.5740781 

0.5801528 

1945 

0.2490543 

0.2516900 

9M 

2 

0.7583423 

0.7526327 

1788 

0.5861839 

O.5921710 

1920 

0.2543068 

0.2569045 

904 

3 

0.7468660 

0.7410426 

1829 

0.5981 135 

0.6040x06 

1895 

0.2594828 

0.2620415 

894 

4 

0.7351629 

0.7292271 

1869 

0.6098623 

0.6156682 

1870 

0.2645804 

0.2670994 

883 

5 

-0.7232357 

-O.7171890 

-1909 

-0.6214277 

-0.6271399 

+1844 

^.2695983 

-0.2720770 

+  872 

6 

0.71 10875 

0.7049314 

1949 

0.6328048 

0.6384224 

1817 

0.2745347    0.2769720 

860 

7 

0.6987215 

0.6924584 

1988 

0.6439917 

0.6495117 

1789 

0.2793883 

0.2817832 

848 

8 

0.6861422 

0.6797730 

2027 

0.6549822 

0.6604031 

1760 

0.2841566 

0.2865086 

836 

9 

0.6733516 

.  0.6668787 

2065 

0.6657737 

0.6710936 

1731 

0.2888385 

0.291 1465 

823 1 

10 

-0.6603544 

-0.6537790 

-2103 

-0.6763624 

-0.6815796 

+1701 

^•2934323  1  -0.2956956 

+  810: 

II 

0.6471533 

0.6404780 

2141 

0.6867447 

0.6918571 

167 1 

0.2979363 !  0.3001540 

797 

12 

0.6337534 

0.6269801 

2178 

0.6969165 

0.7019227 

1641 

0.3023487  1  0.3045203 

784  1 

13 

0.6201585 

0.6132892 

2215 

0.7068750 

0.71 17730 

1610 

0.3066686    0.3087932 

7701 

M 

0.6063728 

0.5994096 

2252 

0.7166162 

O.7214041 

1578 

0.3108940  '  0.3129708 

756 

15 

-0.5924003 

-0.5853456 

-2288 

-0.7261364 

-0.7308128 

+1545 

^•3150235 '  -0.3x70519 

+  742 

16 

-0.5782461 

-0.571 1025 

-2324 

-0.7354329  1  -0.7399965 

+1512 

-0.3190558 1  -0.3210352 

+  7*71 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

,x 

Reduc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Reduc. 

to 
Mean 

Date. 

True  Equinox. 

Eq'x  of 
Jan.  a 

True  Equinox. 

Eq'x  of 
Jan.  a 

True  Equinox. 

Eq'x  of 
Jan.  a 

Notm. 

Midnight, 

Noon, 

Noon, 

Midnight. 

Noon. 

Noon. 

Midnight, 

Noon. 

N0V.16 

-0.5782461 

-0.5711025 

-2324 

-0.7354329 

-0.739^5 

+1512 

-0.3190558 

-0.3210352 

+727 

17 

0.5639151 

0.5566844 

2359 

0.7445030 

0.7489520 

1478 

0.3229899 

0.3249195 

71a 

18 

0.54941 II 

0.5420957 

2393 

0.7533431 

0.7576759 

M43 

0.3268241 

0.3287035 

697 

19 

0.5347389 

0.5273414 

2427 

0.7619503 

0.7661659 

1407 

0.3305575 

0.3323860 

68z 

20 

0.5199037 

0.5124266 

2460 

0.7703226 

0.7744201 

1371 

0.3341890 

0.3359663 

665 

21 

-0.5049105 

-0.4973558 

-2492 

-0.7784579 

-0.7824353 

+1334 

-0.3377177 

-0.3394430 

-^^49 

22 

0.4897633 

0.4821336 

2524 

0.7863522 

0.7902087 

1297 

0.3411421 

0.3428150 

632 

23 

0.4744671 

0.4667643 

2555 

0.7940044 

0.7977388 

1259 

0.3444616 

0.3460816 

615 

24 

0.4590259 

0.4512528 

2586 

0.80 14 120 

0.8050241 

1220 

0.3476751 

0.3492420 

598 

25 

0.4434454 

0.4356040 

2616 

0.8085743 

O.8120619 

1 181 

0.3507822 

0.3522953 

581 

26 

-0.4277296 

-0.4198225 

-2645 

-0.8154870 

-0.8188494 

+II41 

-0.3537814 

-0.3552403 

+563 

27 

0.4118834 

0.4039127 

2674 

0.8221489 

0.8253854 

1101 

0.3566719 

0.3580763 

545 

28 

0.3959111 

0.3878792 

2702 

0.8285587 

0.8316686 

I061 

0.3594532 

0.3608025 

527 

29 

0.3798175 

0.3717266 

2729 

0.8347146 

0.8376964 

1020 

0.3621242 

0.3634181 

509 

30 

0.3636070 

0.3554592 

2756 

0.8406139 

0.8434666 

978 

0.3646840 

0.3659219 

490 

Dec.  I 

-0.3472838 

-0.3390817 

-2782 

-0.8462546 

-0.8489777 

+  9a6 

-O.3671317 

-0.3683133 

+471 

2 

0.3308532 

0.3225989 

2808 

0.8516356 

0.8542280 

893 

0.3694667 

0.3705917 

45a 

3 

0.3143194 

0.3060152 

2833 

0.8567548 

0.8592156 

850 

0.3716881 

0.3727559 

433 

4 

0.2976870 

0.2893356 

2857 

O.8616103 

0.8639385 

806 

0.3737949 

0.3748051 

414 

5 

0.2809615 

0.2725655 

2881 

0.8662000 

0.8683944 

762 

0.3757864 

0.3767385 

394 

6 

-0.2641480 

-0.2557094 

-2904 

-0.8705217 

-0.8725819 

+  718 

-0.3776614 

-0.3785552 

+374 

7 

0.2472505 

0.2387720 

2926 

0.8745747 

0.8764997 

673 

0.3794198 

0.3802549 

354 

8 

0.2302747 

0.2217593 

2947 

0.8783566 

0.8801452 

628 

0.3810604 

0.3818362 

334 

9 

0.2132262 

0.2046760 

2967 

0.8818655 

0.8835173 

582 

0.3825824 

0.3832988 

313 

10 

0. 1961095 

0.1875278 

2986 

0.8851004 

0.8866149 

535 

0.3839854 

0.3846421 

292 

II 

-O.1789314 

-0.1703208 

-3004 

-0.8880604 

-0.8894364 

+  488 

-0.3652689 

-0.3858655 

+271 

12 

0.1616968 

0.1530602 

3021 

0.8907431 

0.8919806 

440 

0.3864321 

0.3869685 

250 

t       13 

0.1444 I 16 

O.1357515 

3037 

0.8931485 

0.8942466 

392 

0.3874749 

0.3879509 

228 

14 

0.1270809 

0.1184005 

3052 

0.8952750 

0.8962335 

344 

0.3883967 

O.3888121 

206 

15 

0.1097 I 10 

O.IOIOI34 

3066 

0.8971220 

0.8979406 

295 

0.3891972 

0.3895520 

184 

16 

-0.0923081 

-0.0835955 

-3080 

-0.8986891 

-0.8993672 

+  246 

-0.3898763 

-0.3901701 

+162 

17 

0.0748766 

0.0661525 

3093 

0.8999751 

0.9005129 

196 

0.3904335 

0.3906666 

140 

18 

0.0574237 

0.0486907 

3106 

0.9009806 

0.9013782 

146 

0.3908694 

O.3910417 

118 

19 

0.0399543 

0.0312152 

3118 

0.9017057 

0.9019629 

96 

0.3911835 

0.3912949 

96 

20 

0.0224741 

-O.OI37316 

3129 

0.9021498 

0.9022665 

+  46 

0.39137S9 

0.3914264 

74 

21 

-0.0049883 

+0.0037551 

-3139 

-O.9023131 

-0.9022896 

-   5 

-0.3914465 

-0.3914363 

+  52 

22 

+0.0124977 

0.0212387 

3147 

0.9021960 

0.9020321 

56 

0.3913958 

0.3913248 

29 

23 

0.0299777 

0.0387142 

3154 

0.9017982 

0.9014948 

107 

0.3912234 

O.3910919 

+  6 

24 

0.0474475 

0.0561765 

3161 

0.9011216 

0.9006783 

159 

0.3909302 

0.3907381 

-  17 

25 

0.0649009 

0.0736203 

3167 

0.9001652 

0.8995823 

211 

0.3905157 

0.3902631 

40 

26 

+0.0823338 

+0.0910405 

-3173 

-0^989297 

-0.8982078 

-263 

-0.3899804 

-0.3896675 

-63 

27 

0.0997400 

0.1084320 

3178 

0.8974163 

0.8965552 

316 

0.3893245 

0.3889513 

86 

28 

O.I171156 

0.1257900 

3182 

0.8956246 

0.8946249 

370 

0.3885479 

0.3881145 

no 

29 

0.1344548 

O.I431095 

3185 

0.8935560 

0.8924179 

424 

0.38765 I I 

0.3871576 

134 

30 

O.1517533 

0.1603854 

3187 

0.891 2 106 

0.8899343 

479 

0.3866342 

0.3866808 

158 

31 

+0. 1690053 

+O.1776123 

-3187 

-0.8885890 

-0.8871746 

-  534 

-0.3854974  -0.3848841 

-182 

32 

+0.1862058 

+O.1947851 

-3186 

-0.8856914 

-0.8841394 

-  590 

-0.3842408 !  -0.3835677 

-206  I 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT.                        || 

Day 

of 
Month. 

JANUARY. 

D«7 

of 
Month. 

FEBRUARY. 

Day 

MARCH. 

True  Longitude. 

Ladtude. 

True  Longitude. 

Latitnde. 

of 
Month. 

Ttae  Longitude. 

Latitnde. 

I.O 

30  12   2r5 

+5  15  34*^3 

1.0 

74  13  20^5 

+3  34  31.5 

1.0 

si     8     o!6 

+2  52  36.2 

15 

36  13  30.7 

5  "  57.8 

1.5 

80     7  59.1 

3     9  22.4 

1.5 

88     2  42.7 

2  25     5  9 

2.0 

42    12    41.6 

5     4  58.4 

2.0 

86     3  20.0 

2  42     8.7 

2.0 

93  58  15-6 

I  55  58-4 

2.5 

48    10      5.5 

4  54  43  2 

2.5 

f  91  59  52.6 

2  13     47 

2.5 

99  55  174 

I  25  29.0 

30 

54     6  II.O 

4  41  20.1 

3.0 

97  58     3.7 

I  42  26.3 

30 

105  54  24.7 

0  53  539; 

3-5 

60     I  25.0 

+4  24  58.1 

35 

103  58  17.9 

■fi  10  30.4 

3.5 

III  56  11.9 

4b  21  30.2 

4.0 

65  56  12.7 

4     5  47  I 

4.0 

no    0  56.9 

0  37  35  I 

40 

118     I  10.3 

-0  II  23.4 

4-5 

71  50  56.9 

3  43  58.3 

45 

116    6  19.5 

+0    4     0.5 

45 

124    9  48.1 

0  44  26.6 

50 

77  45  59.1 

3  19  43  5 

50 

122  14  41.5 

-0  29  51.9 

50 

130  22  29.6 

I  17  17.4 

5.5 

83  41  38.4 

2  53  16.3 

5-5 

128  26  15.6 

I     3  39  3 

5.5 

136  39  34-6 

I  49  32  4 

6.0 

89  38  12.3 

+2  24  51.6 

6.0 

134  41  "5 

-I  36  57.6 

6.0 

143     I  17.8 

-2  20  46.9 

6.5 

95  35  56.8 

I  54  45  5 

6.5 

140  59  36.1 

2    9  21.6 

6.5 

149  27  48.3 

2  50  34.8 

7.0 

loi  35     6.5 

I  23  15.3 

7.0 

147  21  33.2 

2  40  25.7 

7.0 

155  59    9.3 

3  18  28.8 

75 

107  35  55.2 

0  50  40  0 

7.5 

153  47     4.0 

3    9  43  9 

7.5 

162  35  18.1 

3  44    2.0 

8.0 

113  38  35.6 

+0  17  19.9 

8.0 

160  16    7.6 

3  36  50.3 

8.0 

169  16     5.9 

4    6476 

8.5 

119  43  19.7 

-0  16  24.0 

8.5 

166  48  40.6 

-4     I  199 

8.5 

176     I  18.3 

-4  26  20.1 1 

9.0 

125  50  194 

0  50    9.8 

9.0 

173  24  38.4 

4  22  49.0 

9.0 

182  50  35.3 

4  42  16.0 1 

95 

131  59  46.5 

I  23  34  4 

9.5 

180    3  54  9 

4  40  55-5 

9.5 

189  43  33.2 

454148: 

lO.O 

138  II  52.9 

I  56  14.5 

lO.O 

186  46  23.3 

4  55  19.7 

lO.O 

196  39  43-7 

5     I  59  6 

10.5 

144  26  50.9 

2  27  46.4 

10.5 

193  31  560 

5     5  44.6 

10.5 

203  38  37.1 

5    5  179 

II.O 

150  44  53.0 

-2  57  46.1 

II.O 

200  20  25.5 

-5  II  56.2 

II.O 

210  39  42.6 

-5    4    2.1 

II.5 

157     6  12.4 

3  25  50.0 

II.5 

207  II  44.0 

5  13  44  I 

II.5 

217  42  29.5 

4  58    9^7, 

12.0 

163  31     2.6 

3  51  346 

12.0 

214     5  43  7 

5  "     14 

12.0 

224  46  28.3 

4  47  43  7 

12-5 

169  59  37  2 

4  M  36.9 

12.5 

221     2  16.8 

5     3  45.8 

12.5 

231  51  12.3 

4  32  52  3 

13.0 

176  32     9.7 

4  34  35.0 

13.0 

228     I  15.6 

4  51  58.6 

13.0 

238  56  17.8 

4  13  48.8 

135 

183     8  53.4 

-4  51     7.9 

135 

235     2  31.5 

-4  35  46.1 

13.5 

246     I  24.5 

-3  50  510. 

14.0 

189  50    0.2 

5     3  56.1 

14.0 

242     5  55  5 

4  15  18.8 

X4.0 

253     6  15-7 

3  24  21.0 

145 

196  35  400 

5  12  41.8 

14.5 

249  II  16.8 

3  50  51-9 

14.5 

260  10  38.0 

2  54  44.0 

150 

203  26     0.6 

5  17    9.4 

15.0 

256  18  22.8 

3  22  45.5 

15.0 

267  14  21.0 

2  22  28.9  > 

155 

210  21     6.2 

5  17     6.0 

15.5 

263  26  58.9 

2  51  24.0 

15-5 

274  17  16.8 

I  48    6.9 

16.0 

217  20  56.7 

-5  12  22.5 

16.0 

270  36  47-4 

-2  17  16.3 

16.0 

281  19  18.7 

-I  12  10.7 

16.5 

224  25  26.6 

5    2  53.4 

16.5 

277  47  27.3 

I  40  55  3 

16.5 

288  20  20.8 

-0  35  146 

17.0 

231  34  24.8 

4  48  38.2 

17.0 

284  58  34.2 

I     2  57.1 

17.0 

295  20  16.7 

•K)      2     6.4 

175 

238  47  33.1 

4  29  41.9 

17.5 

292    9  40.0 

-0  24    04 

17.5 

302  18  59.1 

0   39  17  I 

18.0 

246    4  26.5 

4    6  16.0 

18.0 

299  20  13.8 

+0  15  14.6 

18.0 

309  16  19.0 

I  15  43  I 

18.5 

253  24  32.4 

-3  38  38.1 

18.5 

306  29  42.2 

+0  54    7.0 

18.5 

316  12     5.6 

+1  50  5I.I 

19.0 

260  47  1 1.3 

3    7  12.8 

19.0 

313  37  29.5 

X  31  57.0 

19.0 

323     6    5.7 

2  24    9-8 

19.5 

268  II  37.4 

2  32  31 4 

19-5 

320  42  59.2 

2     8     6.7 

195 

329  58     3.9 

2  55  10© 

20.0 

275  36  59.4 

I  55  10.9 

20.0 

327  45  35.6 

2  42     1.5 

20.0 

33^  47  43.0 

3  23  23.7 

20.5 

283     2  22.1 

I  15  53.1 

20.5 

334  44  44.4 

3  13  10.8 

20.5 

343  34  44-7 

3  48  34.6 

21.0 

290  26  48.4 

-0  35  23.3 

21.0 

341  39  54.3 

+3  41     8.9 

21.0 

350  18  50.0 

+4  10  x8.6 

21.5 

297  49  21.0 

+0     5  31.5 

21.5 

348  30  38.1 

4     5  35.4 

21.5 

356  59  40.4 

4  28  234 

22.0 

305     9     4-8 

0  46    4.9 

22.0 

355  16  33.6 

4  26  15.3 

22.0 

3  36  58.7 

4  42  39.2 

22.5 

312  25     8.5 

I  25  32.3 

22.5 

I  57  24.6 

4  42  59.0 

22.5 

10  10  30.2 

4  53    0.7 

23.0 

319  36  45.8 

2     3  12.8 

23.0 

8  33     14 

4  55  41.7 

23.0 

16  40     3.1 

4  59  26.5 

235 

326  43  17.9 

+2  38  30.4 

23.5 

15     3  20.9 

+5    4  22.7 

235 

23     5  29.8 

+5     I  58.8 

24.0 

333  44  141 

3  10  54.8 

24.0 

21  28  26.4 

5    9    52 

24.0 

29  26  47.0 

5    0432 

245 

340  39  1 1.9 

3  40     1.9 

245 

27  48  27.8 

5     9  55.4 

24.5 

35  43  56.1 

4  55  48.0 

25.0 

347  27  57.6 

4     5  33.5 

25.0 

34     3  41 0 

5    7     1.7 

25.0 

41  57     4.0 

4  47  23.6 

255 

354  10  26.2 

4  27  17.2 

255 

40  14  27.0 

5    0  34.3 

255 

48    6  22.4 

4  35  420 

26.0 

0  46  403 

+4  45     5.5 

26.0 

46  21  II. 3 

+4  50  44.6 

26.0 

54  12    8.0 

+4  20  56.6 

26.5 

7  16  50.3 

4  58  55.6 

26.5 

52  24  23.8 

4  37  44-4 

26.5 

60  14  42.2 

4     3  21.6 

27.0 

13  41  13  0 

5     8  48.1 

27.0 

58  24  37.6 

4  21  46.4 

27.0 

66  14  30.5 

3  43  "5 

27.5 

20    0  10.3 

5  14  46.4 

27.5 

64  22  28.2 

4     3     3.6 

27.5 

72  12     2.4 

3  20  41.2 

28.0 

26  14     8.9 

5  16  56.1 

28.0 

70  18  33.0 

3  41  48.7 

28.0 

78    7  509 

2  56    57 

28.5 

32  23  39.1 

+5  15  24.6 

28.5 

76  13  30.6 

+3  18  15.0 

28.5 

84    2  31.7 

•1-2  29  40.1 

29.0 

38  29  13.6 

5  10  20.1 

29.0 

82     8     0.6 

2   52   36.2 

29.0 

89  56  42.8 

2     I  394 

29.5 

44  31  27.2 

5     I  51.7 

29.5 

88     2  42.7 

2   23      5.9 

29.5 

95  51     41 

X  32  18.9 

30.0 

50  30  55.7 

4  50    9.5 

30.0 

93  58  15.6 

I  55  58.4 

30.0 

loi  46  16.4 

X     I  540 

30.5 

56  28  15.3 

4  35  23.3 

30.5 

99  55  17.4 

X  25  29.0 

30.5 

107  43     1.3 

+0  30  40-9 

31.0 

62  24     2.5 

+4  17  44  I 

310 

105  54  24.7 

•K)  53  53.9 

31.0 

113  42     0.2 

-0    X    3.6 

_3^-5_ 

68  18  52.6 

+3  57  23.0 

_3i  5  _ 

III  56  11.9 

+0  21  30.2 

__3'  5 

119  43  54.1 

-0  3^    1.9 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

of 

Month. 

APRIL. 

Day 
of 

Month. 

MAY. 

Day 

of 

Month. 

JUNE. 

Latitude. 

True  Longitude. 

LAtitada. 

True  Longitude. 

Latitude. 

I.O 

X25  49  21.9 

-X  4  55-2 

1.0 

X58  55  33*9 

-3  47  52*6 

x.o 

208  3  35*4 

-5  6  43-7 

15 

131  59  0.6 

I  36  23.4 

X.5 

165  27  24.0 

4  9  15  2 

x.5 

2x5  15  34  7 

4  57  42.8 

2.0 

138  13  23.8 

2  7  46 

2.0 

172  6  0.5 

4  27  38.4 

a.o 

222  33  48.0 

4  43  45  5 

2-5 

144  33  0.9 

2  36  35.8 

2.5 

X78  5X  351 

4  42  37-4 

2.5 

229  57  32.7 

4  24  54.7 

3.0 

150  58  15.6 

3  4  32.4 

3.0 

185  44  9-9 

4  53  47-9 

3.0 

237  25  55.3 

4  X  21.3 

3-5 

157  29  25.8 

-3  30  28.6 

35 

X92  43  36.3 

-5  0  47.7 

35 

244  57  53.2 

-3  33  24.8  • 

40 

164  6  41.4 

3  53  57-7 

4.0 

X99  49  34  8 

5  3  X7.5 

40 

252  32  17.1 

3  I  32.9 

4-5 

170  50  4.6 

4  X4  32.8 

4-5 

207  I  34.2 

5  X  2.7 

45 

260  7  53.0 

2  26  21.3 

50 

177  39  28.4 

4  31  47  8 

50 

214  18  52.3 

4  53  54.3 

5.0 

267  43  26.5 

X  48  31 9 

5.5 

184  34  36.1 

4  45  17.9 

5.5 

221  40  37.2 

4  41  49.9 

5.5 

275  17  44.9 

I  8  51.4 

6.0 

X91  35  3.1 

-4  54  4x2 

6.0 

229  5  49  X 

-4  24  54  9 

6.0 

282  49  40.6 

-0  28  8.7 

6.5 

X98  40  X5.0 

4  59  39.5 

6.5 

236  33  22.6 

4  3  22.9 

65 

290  18  12.5 

40  12  46.9 

7.0 

205  49  30.4 

4  59  59.4 

7.0 

244  2  9.0 

3  37  35  2 

7.0 

297  42  29.2 

0  53  8.0 

75 

213  2  2.2 

4  55  33.4 

Z-5 

251  3x  X.I 

3  8  0.7 

75 

305  I  48.6 

I  32  10.7 

8.0 

220  16  59.3 

4  46  20.8 

8.0 

258  58  53.8 

2  35  13.7 

8.0 

312  15  39.3 

2  9  16.0 

85 

227  33  29.0 

-4  32  27.3 

8.5 

266  24  48.5 

-X  59  54.2 

8.5 

319  23  39.8 

+2  43  50.0 

9.0 

234  50  39  I 

4  X4  5-7 

9.0 

273  47  53.6 

I  22  44.2 

9.0 

326  25  38.0 

3  X5  25.3 

95 

242  7  40.3 

3  5X  35  0 

9.5 

281  7  26.6 

0  44  27.0 

9.5 

333  21  30.2 

3  43  40.1 

xo.o 

249  23  47-9 

3  25  X9.9 

10.0 

288  22  54.3 

"O  5  45  3 

lO.O 

340  XX  20.5 

4  8  18.0 

X0.5 

256  38  23.2 

2  55  49.5 

X0.5 

295  33  52.8 

40  32  40.0 

10.5 

346  55  x8.x 

4  29  76 

JlJO 

263  50  54  6 

-2  23  36.7 

xx.o 

302  40  7-3 

-¥1   10  xa5 

xx.o 

353  33  37.2 

+4  46  1.8 

II.5 

271  0  57.1 

X  49  X6.7 

XI.5 

309  4X  30.5 

X  46  X2.4 

XX.5 

0  6  35.7 

4  58  57.x 

X2.0 

278  8  X3.0 

X  X3  25.7 

X2.0 

316  38  1.5 

a  20  X4.7 

12.0 

6  34  33  9 

5  7  53.4 

X2.5 

285  X2  31.1 

-0  36  40.3 

X2.5 

323  29  44.9 

2  5x  5x.a 

12.5 

X2  57  53.1 

5  X2  53  X 

130 

292  13  45.3 

40  0  23.4 

X3.0 

330  16  49.3 

3  20  39.8 

13.0 

19  x6  56.2 

5  X4  0.8 

135 

299  XX  540 

+0  37  10.5 

X3.5 

336  59  25.9 

4-3  46  22.2 

X3.5 

25  32  5.6 

+5  XI  22.9 

X40 

306  6  58.6 

X  13  8.1 

X4.0 

343  37  47  6 

4  8  43.7 

14.0 

31  43  43.6 

5  5  7.6 

145 

312  59  2.7 

X  47  45.2 

X45 

350  12   8.0 

4  27  33.0 

X45 

37  52  1 1.8 

4  55  24.3 

150 

319  48  10.6 

a  20  33.4 

X5.0 

356  42  40.8 

4  42  42.x 

15.0 

43  57  50.9 

4  42  23.8 

155 

326  34  26.7 

2  51  6.9 

X55 

3  9  390 

4  54  6.2 

X55 

50  X  0.7 

4  26  18.0 

x6.o 

333  17  54  6 

•f3  X9  2.8 

x6.o 

9  33  X5.0 

+5  X  42.6 

x6.o 

56  X  59.8 

+4  7  20.0 

16.5 

339  58  36.7 

3  44  X.3 

X6.5 

15  53  399 

5  5  31.7 

16.5 

62  X  5.8 

3  45  43  9 

X7.0 

346  36  33  8 

4  5  45.6 

X7.0 

22  II  3.9 

5  5  36.2 

17.0 

67  58  357 

3  21  44  8 

175 

353  XX  45.1 

4  24   2.2 

175 

28  25  36.1 

5  2  0.9 

X7-5 

73  54  46.0 

2  55  38.6 

x8.o 

359  44  8.0 

4  38  4X.X 

x8.o 

34  37  24.7 

4  54  52.8 

18.0 

79  49  52.6 

2  27  41.9 

X8.5 

6   X3  39.0 

+4  49  35.4 

X8.5 

40  46  37.7 

+4  44  21.1 

X8.5 

85  44  XI.3 

+1  58  12.3 

X9.0 

12  40  X3.9 

4  56  41 6 

X9.0 

46  53  22.6 

4  30  36-4 

19.0 

91  37  58.0 

X  27  27.8 

19.5 

X9  3  48.1 

4  59  59.5 

X95 

52  57  47.6 

4  X3  5x3 

X9.5 

97  3X  29.4 

0  55  47.0 

20.0 

25  24  17.8 

4  59  31 9 

20.0 

59  0  1.4 

3  54  X9.4 

?o.o 

X03  25  2.6 

40  23  28.9 

20.5 

3x  4X  40.5 

4  55  24.5 

20.5 

65  0  13.9 

3  32  X5.9 

20.5 

X09  18  55.6 

-0  9  7.5 

2X.O 

37  55  55.2 

+4  47  45.5 

21.0 

70  58  36.4 

4-3  7  56  6 

ax.o 

XX5  X3  27.9 

-0  41  42.8 

ai-5 

44  7  3.5 

4  36  45.3 

21.5 

76  55  22.1 

2  4X  38.5 

2X.5 

X2I  8  59.9 

X  13  57  5 

22.0 

50  15  9.8 

4  22  36.0 

22.0 

82  50  46.3 

a  X3  38.6 

22.0 

X27  5  53  4 

X  45  32.2 

22.5 

56  20  21.9 

4  5  3x4 

22.5 

88  45  6.4 

X  44  X4.9 

22.5 

X33  4  32.2 

2  16  7.5 

23.0 

62  22  5X.O 

3  45  46.4 

23.0 

94  38  42.3 

X  X3  45.x 

23.0 

X39  5  21.3 

2  45  23.9 

235 

68  22  52.1 

+3  23  36.5 

235 

100  31  56.7 

40  42  27.3 

23.5 

X45  8  46.8 

-3  13  2.1  1 

24.0 

74  20  43.8 

2  59  X7.9 

24.0 

106  23  14.7 

+0  10  39.7 

24.0 

15X  15  16.2 

3  38  42.8 

24-5 

80  16  48.4 

2  33  7.0 

245 

112  19  3.8 

-0  21  X9.7 

24.5 

X57  25  18.3 

4  2  6.8 

25.0 

86  II  3X.6 

2  5  20.5 

25.0 

1x8  13  53.9 

0  53  X2.7 

25.0 

163  39  22.0 

4  22  54.9 

a5-5 

92  5  22.8 

X  36  15.0 

255 

124  10  17.4 

X  24  40.9 

255 

X69  57  56.1 

4  40  48.2 

26.0 

97  58  54.0 

+x  6  7.x 

26.0 

130  8  48.4 

-X  55  25.9 

26.0 

176  21  28.7 

-4  55  27.7 

26.5 

X03  52  40.2 

0  35  X3.5 

26.5 

136  10  2.6 

a  25  8.8 

26.5 

182  50  26.6 

5  6  35.2 

27.0 

109  47  18.6 

+0  3  51.2 

27.0 

X42  14  36.5 

2  53  30.5 

27.0 

189  25  13.6 

5  13  53- 1 

27.5 

X15  43  28.3 

-0  27  43  0 

27.5 

148  23  7.5 

3  20  XX.2 

27.5 

196  6  10.3 

5  X7  52 

28.0 

X2X  4X  49.5 

0  59  11.3 

28.0 

154  36  12.4 

3  44  50.6 

28.0 

202  53  32.X 

5  X5  570 

28.5 

X27  43  3  4 

-X  30  15.4 

28.5 

160  54  27.0 

-4  7  7.6 

28.5 

209  47  28.8 

-5  10  16.7 

29.0 

X33  47  51.2 

2  0  36.4 

29.0 

167  18  24.7 

4  26  40.7 

29.0 

216  48  2.2 

4  59  55.8 

29.5 

139  56  53.x 

2  29  54.4 

295 

173  48  35-8 

4  43  8.0 

295 

223  55  6.0 

4  44  50.8 

30.0 

146  10  47.5 

2  57  48.2 

30.0 

180  25  25.7 

4  56  7.6 

30.0 

231  8  24.3 

4  25  3  3 

30.5 

152  30  10.5 

3  23  55.4 

30.5 

187  9  X3.6 

5  5  x8.o 

305 

238  27  30.5 

4  0  4X.9 

310 

X58  55  33  9 

-3  47  52.6 

31.0 

194  0  IX.3 

-5  xo  18.9 

310 

245  5x  47.9 

-3  32  2.6 

31.5 

165  27  24.0 

-4  9  15.2 

31.5 

200  58  21.2 

-5  xo  52.4 

3X.5 

253  20  30.2 

-2  59  29.0 1 

18 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

JULY. 

Day 
of 

Month. 

AUGUST. 

Day 

of 
Month. 

SEPTEMBER. 

TraeLongitoda 

Latitade. 

Traa  Longitude. 

Latitude. 

Ttae  Longitude. 

Latitude. 

e       i         M 

•    *      "^ 

0      «       «f 

0       «        m 

e      «       « 

•      «       • 

I.O 

245  51  479 

-3  32    2.6 

x.o 

299  35    0.7 

+x     5  X9.6 

X.O 

35X  52  13.5 

+4  38  49  3 

1.5 

253  20  30.2 

2  59  29.0 

1.5 

307    4  15.8 

I  45     3.5 

1.5 

358  53  37.4 

4  52  13  8 

2.0 

260  52  41.4 

2  23  32.7 

2.0 

314  31  33.0 

2  22  47.x 

2.0 

5  49  370 

5     X     7.8 

2-5 

268  27  x8.o 

I  44  52.8 

2.5 

321  55  50.9 

2  57  49  I 

2.5 

12  39  48.1 

5    5  34  0 

3.0 

276    3  ".5 

I    4  14.1 

3.0 

329  x6  12.6 

3  29  33  7 

30 

19  23  55.6 

5     5  39^8 

35 

283  39  10.  X 

-0  22  25.6 

35 

336  31  47.6 

+3  57  32.2 

3.5 

26     X  53.x 

+5     X  37-0 

4.0 

291  14     1.7 

40  X9  41.1 

4.0 

343  41  53.5 

4  21  23.2 

40 

32  33  42.7 

4  53  40.1 

4.5 

298  46  36.9 

X      X    X4.8 

45 

350  45  56.9 

4  40  52.4 

4.5 

38  59  34.4 

4  42    56 

5.0 

306  15  51.2 

X  4X  26.5 

5.0 

357  43  34.7 

4  55  52.5 

50 

45  19  45.5 

4  27  "5 

5.5 

313  40  47.2 

2  X9  31^ 

5.5 

4  34  33.x 

5    6  22.5 

5.5 

51  34  39.4 

4     9  x6.6 

6.0 

321    0  36.2 

+2  54  51.8 

6.0 

XX  x8  48.0 

•i>5  12  26.2 

6.0 

57  44  44.7 

+3  48  39  5 

6.5 

328  14  39.x 

3  26  54.5 

6.5 

X7  56  24.1 

5  14  "8 

6.5 

63  50  34.1 

3  25  3S.8 

7.0 

335  22  27.3 

3  55  15.0 

7.0 

24  27  34  0 

5  "  50.4 

7.0 

69  52  437 

3     0  32.9 

Z-5 

342  23  42.4 

4  19  35-2 

7.5 

30  52  37  I 

5    5  35.4 

V 

75  51  517 

2  33  397 

8.0 

349  18  15.5 

4  39  441 

8.0 

37  "  57  9 

4  55  41 7 

8.0 

8x  48  37.8 

2     5  16.4 

8.5 

356    6    6.9 

+4  55  35.8 

8.5 

43  26    5.8 

+4  42  25.x 

8.5 

87  43  42.6 

+1  35  40  2 

9.0 

2  47  24.3 

5    7    9.3 

9.0 

49  35  33  2 

4  26     1.6 

9.0 

93  37  46.8 

X     5     7.9 

9-5 

9  22  22.0 

5  X4  28.1 

9-5 

55  40  54.8 

4    6  47.9 

9.5 

99  31  30.3 

0  33  56.5 

lO.O 

15  51  19.7 

5  17  38.3 

1 0.0 

6x  42  46.9 

3  45    0.3 

xo.o 

X05  25  32.2 

40     2  22.8 

10.5 

22  14  413 

5  16  48.7 

10.5 

67  4X  46.3 

3  20  55.0 

10.5 

zxx  20  29.8 

-0  29  15.7 

1 1.0 

28  32  53-7 

+5  12    9.7 

xx.o 

73  38  29.8 

+2  54  48.4 

xx.o 

1x7  x6  58.x 

-X     0  41.2 

11.5 

34  46  25.8 

5    3  52.8 

"5 

79  33  33.7 

2  26  56.8 

IX.5 

X23  15  29.9 

I  3x  35.4 

12.0 

40  55  47.9 

4  52  10.7 

X2.0 

85  27  330 

X  57  36.6 

X2.0 

X29  16  34.4 

2     I  38.9 

12.5 

47     I  30.7 

4  37  16.8 

X2.5 

91  21     1.5 

X  27    46 

X2.5 

X35  20  37.7 

2  30  32.1 

13.0 

53    4    4-8 

4  19  25.0 

X3.0 

97  14  31.1 

0  55  38.0 

130 

141  28     X.6 

2  57  54  5 

13.5 

59    4    0.5 

+3  58  49.7 

13.5 

X03    8  31.4 

+0  23  34.3 

13.5 

X47  39    3  5 

-3  23  25.2 

14.0 

65     I  46.7 

3  35  45-7 

X4.0 

109    3  29,8 

-0    8  48.2 

X4.0 

X53  53  56.6 

3  46  43  4 

14.5 

70  57  514 

3  10  28.4 

14.5 

XI4  59  51-2 

0  41  X0.5 

145 

x6o  X2  49.3 

4     7  28.1 

15.0 

76  52  41.0 

2  43  13  7 

150 

X20  57  57  9 

I  13  13.2 

150 

166  35  45.x 

4  25  190 

155 

82  46  40.4 

2  14  18.2 

15.5 

126  58    9.4 

X  44  36.x 

15.5 

X73    2  43.x 

4  39  57.2 

16.0 

88  40  13.2 

+x  43  58.9 

16.0 

133    0  42.7 

-2  14  58.6 

x6.o 

X79  33  37-8 

-4  51     5.3 

16.5 

94  33  41.1 

X    12    33.6 

16.5 

139    5  51 9 

2  43  59.7 

16.5 

x86    8  20.x 

4  58  28.1 

17.0 

100  27  24.6 

0  40   20.4 

17.0 

145  13  48.6 

3  XI  18.4 

17.0 

192  46  37  6 

5     X  53.3 

175 

X06  21  42.7 

+0      7    38.5 

X7.5 

151  24  42.2 

3  36  33.6 

175 

X99  28  X5.3 

5     X  12.2 

18.0 

X12  16  53.5 

-0  25    X2.7 

x8.o 

157  38  39.9 

3  59  25.x 

x8.o 

206   X2   56.8 

4  56  X9.2 

18.5 

118  13  14.0 

-0  57  53.3 

18.5 

163  55  46.7 

-4  19  33.1 

18.5 

2x3      0  25.x 

-4  47  X3.5 

19.0 

124  II     0.2 

X  30    3.0 

X9.0 

170  16    6.1 

4  36  39  2 

X9.0 

2x9  50  23.1 

4  33  582 

19.5 

130  10  27.7 

2    I  21.3 

195 

176  39  407 

4  50  26.3 

19.5 

226  42   35.x 

4  x6  40.8 

20.0 

136  II  51.8 

2  31  28.0 

20.0 

183     6  32.3 

5    0  39.3 

20.0 

233   36  46.5 

3  55  33.1 

20.5 

142  15  27.6 

3    0    2.2 

20.5 

189  36  42.0 

5    7    53 

2a5 

240   32  45.x 

3  30  509 

21.0 

148  21  30.2 

-3  26  44.3 

21.0 

X96  10  10.8 

-5    9  33  7 

2X.O 

247   30  20.7 

-3     2  54.2 

21.5 

154  30  15.2 

3  51  145 

21.5 

202  46  59.8 

5    7  56.7 

2X.5 

254   29  25.0 

2  32    6.4 

22.0 

160  41  58.2 

4  13  13.6 

22.0 

209  27  IO-5 

5    2    9.7 

22.0 

26x  29  51.5 

X  58  54.1 ' 

22.5 

166  56  55.4 

4  32  23.2 

22.5 

216  10  44.7 

4  52  ii-o 

22.5 

268  31  34.8 

X  23  46.8 

23.0 

173  15  23.2 

4  48  26.0 

23.0 

222  57  44.2 

4  38    2.4 

23.0 

275  34  30.1 

0  47  x6.6 

23.5 

179  37  38.6 

-5     I     5.6 

235 

229  48  ia7 

-4  X9  49.7 

23.5 

282  38  31.5 

-0    9  57.4 

24.0 

186    3  58.2 

5  xo    6.8 

24.0 

236  42    5-5 

3  57  42.4 

24.0 

289  43  32.9 

40  27  35.5 

245 

192  34  38.4 

5  15  16.X 

24.5 

243  39  28.7 

3  31  53  9 

245 

296  49  24.4 

X     4  45  8 

25.0 

199    9  54-8 

5  16  21.7 

25.0 

250  40  18.5 

3    2  42.1 

25.0 

303  55  53  5 

X  40  57  2 

25.5 

205  50     X.7 

5  13  X4.0 

25-5 

257  44  30.8 

2  30  29.3 

255 

3"    2  44.x 

2  15  339 

26.0 

212  35  II 2 

-5    5  46.1 

26.0 

264  51  57-9 

-X  55  42.x 

26.0 

3x8    9  35.6 

-1-2  48     1.6 

26.5 

219  25  32.7 

4  53  541 

26.5 

272    2  27.7 

I  18  51.5 

26.5 

325  16    3-4 

3  X7  48.2 

27.0 

226  21  11.7 

4  37  37-8 

27.0 

279  15  42.9 

0  40  32.3 

27.0 

332   2X    38.8 

3  44  25.2 

27.5 

233  22     8.3 

4  17     1.8 

27.5 

286  31  20.8 

-0      X    22.8 

27.5 

339  25  49.8 

4    7  277 

28.0 

240  28  17.4 

3  52  X5.1 

28.0 

293  48  52.4 

+0  37  56.2 

28.0 

346  28      2.x 

4  26  357 

28.5 

247  39  27.8 

-3  23  32.9 

28.5 

301     7  42.7 

-i-x  16  42.5 

28.5 

353  27  40.8 

+4  4X  34-4 

29.0 

254  55  20.6 

2  51  16.2 

29.0 

308  27  10.8 

I  54  13.5 

29.0 

0  24  XI.X 

4  52  147 

29.5 

262  15  28.4 

2  15  52.5 

29.5 

315  46  31.1 

2  29  47.8 

29.5 

7  X7    0.0 

4  58  32  8 

30.0 

269  39  15  9 

I  37  55-4 

300 

323     4  55.0 

3    2  47.0 

30.0 

X4    5  38.5 

5    0  30.2 

30.5 

277    6    O.X 

0  58    41 

30.5 

330  21  30.8 

3  32  36.8 

30.5 

20  49  42.x 

4  58  X3.5 

310 

284  34  50.7 

-0  17    2.7 

31.0 

337  35  27.9 

+3  58  47-9 

31.0 

27  28  52.1 

+4  5X  53.4 

3i_5 

292     4  51.2 

+0  24  21.4 

31.5 

344  45  57.2 

+4  20  57.4 

31.5 

34    2  56.0 

+4  41  43  9 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

i>«y 

1   of 
1  Month. 

OCTOBER. 

of 

Month. 

NOVEMBER. 

Day 

of 
Month. 

DECEMBER. 

True  Longitudo. 

Latitude. 

TtaaLoocitada 

Ladtoda. 

Ttaa  Longitude. 

Latitude. 

I.O 

27  28  52*1 

+4  51  53.4 

X.O 

73  34  48r2 

+2  X7  33*4 

X.O 

X05  41  29r2 

-0  38  87 

1-5 

34  2  56.0 

4  4X  43  9 

X.5 

79  38  14  7 

X  47  57.5 

X.5 

III  35  22.9 

I  10  6.2 

2.0 

40  31  48.6 

4  28  X.9 

2.0 

85  38  45.8 

I  X7  20.7 

2.0 

117  28  44.6 

I  4X  17.3 

2.5 

46  55  31.6 

4  IX  6.x 

2.5 

91  36  47-6 

0  46  2.8 

2.5 

X23  22  2.9 

2  II  24.4 

3.0 

53  14  13.2 

3  51  X6.3 

3.0 

97  32  49.5 

40  14  22.8 

30 

129  15  48.8 

2  40  10.7 

35 

59  28  8.3 

+3  28  52.9 

3.5 

X03  27  24.0 

-0  17  20.8 

3-5 

X35  10  35-3 

-3  7  X9.9 

1   4-0 

65  37  37  6 

3  4  16.4 

4.0 

X09  21  6.4 

0  48  50.2 

4-0 

X4X  6  57.x 

3  32  35  6 

1   4-5 

71  43  6.7 

2  37  47.0 

4.5 

X15  X4  34.x 

X  19  48.2 

4.5 

X47  5  30.1 

3  55  42.1 

50 

77  45  6.0 

2  9  44.3 

5.0 

X2X  8  26.5 

I  49  58.x 

5.0 

X53  6  51.2 

4  16  24.0 

55 

83  44  9.5 

X  40  27.3 

5.5 

X27  3  23.7 

2  19  3.x 

5-5 

159  IX  37.8 

4  34  25.3 

6.0 

89  40  53  9 

+x  zo  Z4.4 

6.0 

X33  0  6.7 

-2  46  46.6 

6.0 

165  20  26.6 

-4  49  30  3 

6.5 

95  35  58.6 

0  39  23.2 

6.5 

X38  59  X6.5 

3  X2  5X.8 

6.5 

X7X  33  53.6 

5  X  23.6 

7.0 

loi  30  4.5 

+0  8  ix.o 

7.0 

X45  X  33  4 

3  37  X.4 

7.0 

X77  52  32.4 

5  9  49.7 

Z^ 

X07  23  53  I 

-0  23  5.1 

7.5 

X5X  7  36.2 

3  58  57.8 

75 

184  16  54.1 

5  X4  33.8 

a.o 

1x3  x8  6.5 

0  54  8.2 

8.0 

X57  x8  X.3 

4  18  23.2 

8.0 

190  47  25.4 

5  15  21.8 

8-5 

1x9  13  26.6 

-X  24  4X.6 

8.5 

163  33  22.x 

-4  34  59  3 

8.5 

197  24  27.9 

-5  X2  1.3 

9.0 

X25  10  33.9 

I  54  27.7 

9.0 

169  54  7.7 

4  48  27.6 

9.0 

204  8  16.6 

5  4  22.0 

9.5 

13X  10  7.6 

2  23  9.0 

9.5 

176  20  41.7 

4  58  29.9 

9-5 

210  58  58.7 

4  «2  16.9 

zo.o 

137  12  44.6 

2  50  27.0 

zo.o 

i8a  53  21.7 

5  4  49.0 

X0.0 

2x7  56  32.3 

4  35  43.0 

10.5 

143  x8  58.5 

3  x6  2.9 

X0.5 

189  32  X7.8 

5  7  90 

X0.5 

225  0  45.9 

4  X4  42.6 

II.O 

X49  29  19.3 

-3  39  37  0 

XI.O 

X96  x7  3X.7 
203  8  56.x 

-5  5  x6.2 

IX.O 

232  XI  X7.7 

-3  49  24.1 

"5 

155  44  12.3 

4  0  49  4 

XI.5 

4  59  O.X 

XI.5 

239  27  35.3 

3  20  3.2 

X2.0 

162  3  57.5 

4  X9  20.0 

X2.0 

2x0  6  X4.9 

4  48  147 

Z2.0 

246  48  56.2 

2  47  2.8 

12.5 

z68  28  48.8 

4  34  48.7 

X2.5 

2x7  9  2.7 

4  32  59.0 

xa.5 

254  14  28.8 

2  10  53.2 

130 

174  58  53.6 

4  46  56.2 

X3.0 

224  x6  45.4 

4  Z3  z8.o 

X3.0 

261  43  14.4 

I  32  11.8 

135 

181  34  12.3 

-4  55  24.6 

X3.5 

23X  28  4Z.6 

-3  49  23.5 

X3.5 

269  14  8.8 

-0  51  42.0 

14.0 

z88  14  38.1 

4  59  58.2 

X4.0 

238  44  4X 

3  2z  34.0 

14.0 

276  46  4.7 

-0  10  ii.i 

14.5 

194  59  57  4 

5  0  24.0 

X4.5 

246  2  1.3 

2  50  X4.7 

X45 

284  17  54.9 

•K>  3X  31 3 

150 

201  49  50.0 

4  56  32.9 

15.0 

253  21  39.8 

2  15  57.2 

X50 

29X  48  33.5 

X  12  35  X 

15.5 

208  43  49  6 

4  48  20.3 

15.5 

260  42  6.2 

X  39.X7.9 

X5.5 

299  x6  59.9 

I  52  12.6 

16.0 

2x5  41  25.4 

-4  35  46.4 

z6.o 

268  2  29.5 

-I  0  57.2 

x6.o 

306  42  19.5 

+2  29  39.8 

165 

222  42   3.5 

4  x8  57.x 

X6.5 

275  22  2.5 

-0  21  37.7 

16.5 

3x4  3  45.5 

3  4  x8.o 

17.0 

229  45  8.2 

3  58  3-9 

X7.0 

282  40  3.2 

+0  X7  57.3 

17.0 

321  20  4ao 

3  35  34.6 

X75 

236  50  3-3 

3  33  23.6 

X7.5 

289  55  55  7 

0  57  5.x 

X7-5 

328  32  33.9 

4  3  40 

18.0 

243  56  13.9 

3  5  18.5 

x8.o 

297  9  10.8 

X  35  5.3 

18.0 

335  39  7.0 

4  26  27.0 

18.5 

251  3  7-9 

-«  34  15.0 

X8.5 

304  19  25.9 

+2  XI  20.3 

X8.5 

342  40  7.6 

+4  45  30.9 

X9.0 

258  10  x6.6 

2  0  43.5 

X9.0 

311  26  24.5 

a  45  X6.5 

19.0 

349  35  3X.3 

5  0  8.7 

195 

265  X7  15.6 

x  25  17.5 

19.5 

318  29  55.2 

3  x6  24.7 

X9.5 

356  25  20.4 

5  10  18.3 

20.0 

272  23  44.8 

0  48  32.1 

20.0 

325  29  51.8 

3  44  X9  8 

20.0 

3  9  42.2 

5  x6  2.9 

20.5 

279  29  28.4 

-0  XX  3.6 

20.5 

332  26  XX.5 

4  8  41.8 

20.5 

9  48  48.3 

5  X7  25.5 

2X.O 

286  34  14.5 

+0  26  31.4 

2X.O 

339  x8  54.4 

+4  29  X4.8 

21.0 

16  22  53.7 

+5  X4  37.8 

21.5 

293  37  54  7 

I  3  36.8 

2x5 

346  8  2.3 

4  45  47.0 

2X.5 

22  52  15.5 

5  7  49.7 

22.0 

300  40  22.7 

X  39  37-7 

22.0 

352  53  38.6 

4  58  10.9 

22.0 

29  17  X2.5 

4  57  14.3 

22.5 

307  41  33.4 

2  X4  1.0 

22.5 

359  35  46.8 

5  6  22.8 

22.5 

35  38  3.8 

4  43  6.1 

23.0 

314  41  22.6 

2  46  15.8 

23.0 

6  14  3a7 

5  XO  22u» 

23.0 

4X  55  9.3 

4  25  40.9 

23.5 

321  39  45.5 

+3  15  53.8 

23.5 

12  49  54.0 

+5  10  xa.7 

23.5 

48  8  48.2 

+4  5  15  6 

24.0 

328  36  35  9 

3  42  29.8 

24.0 

19  21  59.5 

5  5  59.7 

24.0 

54  19  19.3 

3  42  8.1 

24.5 

335  31  46.1 

4  5  42.0 

245 

25  50  50.3 

4  57  52^ 

24.5 

60  27  0.4 

3  x6  37.0 

25.0 

342  25  6.3 

4  25  12.1 

25.0 

32  16  28.4 

4  46  2.3 

25.0 

66  32  8.9 

2  49  x.5 

255 

349  16  24.9 

4  40  46.0 

25.5 

38  38  560 

4  30  43.3 

255 

72  35  X.2 

2  19  4x5 

26.0 

356  5  27  6 

+4  52  X3.7 

26.0 

44  58  X5.7 

•f4  12  xx.x 

26.0 

78  35  52.9 

+1  48  57.1 

26.5 

2  51  59.x 

4  59  29.3 

26.5 

5X  X4  30.2 

3  50  43.5 

26.5 

84  34  59.2 

I  17  9.0 

27.0 

9  35  42.9 

5  2  31.6 

27.0 

57  27  43-2 

3  26  39.5 

27.0 

90  32  35.0 

0  44  37  7 

*2-5 

16  x6  22.7 

5  X  23.0 

27.5 

63  37  59.9 

3  0  19.2 

27.5 

96  28  54.8 

+0  II  43.8 

28.0 

22  53  42.4 

4  56  10.4 

28.0 

69  45  26.9 

2  32  3^ 

28.0 

102  24  13.6 

-0  21  12.5 

28.5 

29  27  27.8 

+4  47  4.x 

28.5 

75  50  X2.7 

+2  2  13.5 

28.5 

108  18  46.6 

-0   53  50.8 

29.0 

35  57  26.9 

4  34  X7.5 

29.0 

8x  52  28.2 

I  31  10.9 

29.0 

114  12  49.9 

I  25  51.6 

29.5 

42  23  31.1 

4  18  6.7 

29.5 

87  52  26.4 

0  59  16.9 

29.5 

120  6  40.2 

1  56  56.0 

30.0 

48  45  35-3 

3  58  50.0 

30.0 

93  50  23.4 

•K)  26  52.2 

30.0 

126  0  35.6 

2  26  45.5 

30.5 

55  3  38.8 

3  36  47.4 

30.5 

99  46  37  4 

-0  5  42.9 

30.5 

X3X  54  55  3 

2  55  2.5 

31.0 

6x  17  45.7 

+3  12  19.6 

31.0 

105  41  29.2 

-0  38  8.7 

3x0 

X37  50  0.3 

-3  21  30.3  , 

31.5 

67  28  44 

+2  45  47.8 

3X.5 

ixi  35  22.9 

-I  XO  6.2 

3x5 

X43  46  12.9 

-3  45  524' 
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FOR  GREENWICH  MEAN  NOON 

Vtta, 

THE  MOON'S  EQUATOR. 

( 

t 

A 

Q' 

Inclinatloo 

Ascending  Node  on 

Ascending  Node 

Mean 

Meaa 

Motion  of 

toib« 

Earth's  Equator 

on  Earth's 

Longitnda 
oltlw 

Solar 

( 

Baith's  Equator. 

to  Ascending 

Equator. 

Dajra 

Node  on  Ecliptic. 

Moon. 

.        t 

•        t 

e           » 

•               f 

• 

Jan. 

o 

22    47.8 

114   43.8 

3  22.8 

II    40-5 

0.1 

X  19.06 

lO 

22    48.6 

114    II. 3 

3  23.6 

143   26.3 

0.2 

a  38.12 

20 

22   49.3 

113    38.8 

3  244 

275    12.2 

0.3 

3  57.18 

30 

22    50.1 

113     6.2 

3    25-2 

46   58.0 

a4 

5  16.23 

Feb. 

9 

22    50.8 

"2    33.7 

3  26.0 

178   43.9 

as 

6  35.29 

19 

22    51.6 

112       1.2 

3  26.9 

310   29.7 

0.6 
0.7 

7  54-35 
9  X3-4I 

Marcb 

I    I 

22    52.4 

III    28.7 

3  27.7 

82    15.5 

0.8 

10  32.47 

II 

22    53.1 

no  56.3 

3  28.4 

214       1.4 

0.9 

XX  5X-53 

21 

22   53.9 

no  23.8 

3  29.2 

345  47-2 

I.O 

X3   X0.58 

31 

22    54.6 

109  51.4 

3  30.0 

117  33.0 

2.0 

26  21.17 

Apra 

10 

22  55-4 

109  18.9 

3  30-7 

249  18.9 

3.0 

39  31.75 

20 

22    56.2 

108  46.5 

3  31-3 

21     4.7 

4.0 

5«  4a-33 

30 

22    57.0 

108  14.2 

3  319 

152  50-6 

5.0 
6.0 

65  52.92 

May 

10 

22    57.7 

107  41.8 

3  32.6 

284  36.4 

79     3-50 

20 

22    58.5 

107     9-5 

3  33-2 

56  22.2 

70 
8.0 

92   14.09 
105  24.67 

30 

22  59-3 

106  37.1 

3  33-9 

188    8.1 

g.o 

118   35.25 

June 

9 

19 

23      O.I 
23      0.9 

106    4.8 
105  32.6 

3  34-5 
3  351 

319  53-9 
91  39.7 

1 0.0 

131   45.84 

Honn. 

29 

23     1.6 

105     0.3 

3  35-7 

223  25.6 

I 

0  32.94 

July 

9 

23   2.4 

104  28.0 

3  36.2 

355  "-4 

3 

3 

X     5-88 
X   38.82 

19 

23   3.2 

103  55-7 

3  36.7 

126  57.3 

4 

S    XZ.76 

29 

23  4.0 

103  23.6 

3  37-2 

258  43.1 

5 

s  44.70 

Aug. 

8 

23     4-8 

102  51.4 

3  37-7 

30  28.9 

6 

3  X7.65 

18 

23     5.6 

102  ig.2 

3  38.0 

162  14.8 

7 

3  50.59 

28 

23     6.4 

loi  47.1 

3  38.5 

294    0.6 

8 

4  23.53 

9 

4  56.47 

Sept: 

7 

23     7.3 

loi   14.9 

3  390 

65  46.5 

10 

5  29.41 

17 

23     8.1 

100  42.8 

3  39-4 

197  32-3 

II 

6     a.35 

6  35.29 

7  8.23 
7  4117 

27 

23     8.9 

100  10.7 

3  39-7 

329  18.1 

12 

Oct. 

7 

23     9.7 

99  38.6 

3  40-0 

loi     4.0 

13 
14 

17 

23  10.5 

99     6.5 

3  40-3 

232  49.8 

15 

8   14.  II 

27 

.  23  11.3 

98  34-3 

3  407 

4  35-6 

16 

Nov. 

6 

23  12.1 

98     2.3 

3  40-9 

136  21.5 

8  47.06 

16 

23  12.9 

97  30-3 

3  41-2 

268     7.3 

17 

18 

9  2aoo 

26 

23  137 

96  58.3 

3  41-4 

39  53-2 

9  52.94 

Dec. 

6 

23  145 

96  26.3 

3  41-6 

171  390 

19 
20 

zo  25.88 
zo  58.82 

16 

23  15.3 

95  54-3 

3  419 

303  24.8 

21 

XI  31.76 

26 

23  16.1 

95  22.4 

3  421 

75  10.7 

22 

X2      4.70 

36 

23  16.9 

94  505 

•     3  42.3 

206  56.5 

23 

X2    37.64 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (Q-A.)  or  (ft- 

A-^x8oO). 

o-a 

AX 

a 

B 

ft-A 

AX 

a 

B 

• 

$ 

m 

• 

• 

t 

• 

e 

o 

0.0 

39 

0  0.0 

180 

46 

0.6 

56 

X  3.9 

X34 

z 

0.0 

39 

0  X.6 

179 

47 

0.6 

57 

X  4.9 

X33 

2 

O.Q 

39 

0  3x 

178 

48 

0.6 

58 

X  6.0 

132 

3 

O.Z 

39 

0  4.7 

X77 

49 

0.6 

59 

X  7.0 

X3X 

4 

az 

39 

0  6.2 

176 

50 

0.6 

60 

X  8.0 

X30 

5 

ai 

39 

0  7.7 

175 

51 

0.6 

62 

X  9.0 

X29 

6 

0.2 

39 

0  9.3 

174 

52 

0.6 

63 

X  XO.O 

Z28 

7 

a2 

39 

0  Z0.8 

173 

53 

0.5 

64 

X  10.9 

127 

8 

0.2 

39 

0  Z2.4 

X72 

54 

0.5 

66 

X  IX.8 

X26 

9 

0.2 

39 

0  13.9 

Z71 

55 

0.5 

67 

X  X2.7 

X25 

lO 

0.2 

39 

0  Z5.4 

Z70 

56 

0.5 

69 

X  X3.6 

X24 

zz 

0-3 

39 

0  16.9 

169 

57 

0.5 

71 

X  X4.5 

X23 

Z2 

0.3 

40 

0  18.5 

x68 

58 

05 

73 

X  15.3 

X22 

13 

0.3 

40 

0  20.0 

X67 

59 

0.5 

75 

X  x6.x 

121 

U 

0.3 

40 

0  21.5 

x66 

60 

0.5 

77 

X  X6.9 

X20 

15 

0.3 

40 

0  23.0 

X65 

61 

0.5 

80 

z  X7.6 

XX9 

z6 

0.3 

40 

0  24.5 

X64 

62 

0.5 

83 

Z  X8.4 

zz8 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

X  X9.X 

XX7 

i8 

03 

4X 

0  27.4 

X62 

64 

0.5 

89 

X  X9.8 

XI6 

19 

0.4 

41 

0  28.9 

161 

65 

04 

92 

z  20.4 

XI5 

20 

0.4 

4X 

0  30.4 

160 

66 

0-4 

95 

Z  2X.X 

XI4 

21 

04 

41 

0  3Z.8 

X59 

67 

0.4 

99 

X  2x7 

XI3 

22 

0.4 

42 

0  33-2 

158 

68 

0.4 

103 

X  22.3 

XI2 

23 

0.4 

42 

0  34  7 

157 

69 

0.4 

108 

X  22.9 

III 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

"3 

X  23.4 

no 

25 

0.4 

43 

0  37-5 

155 

7X 

0.4 

X19 

X  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

X25 

X  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

X  24.9 

107 

28 

0.5 

44 

0  4Z.7 

152 

74 

0.3 

14X 

X  25.3 

106 

29 

0.5 

44 

0  43.x 

151 

75 

0.3 

150 

X  25.7 

X05 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

x6o 

z  26.x 

X04 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

X72 

z  26.5 

X03 

3a 

05 

46 

0  47.0 

X48 

78 

0.2 

x86 

z  26.8 

X02 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

z  27.x 

XOI 

34 

0.5 

47 

0  49.7 

Z46 

80 

0.2 

222 

z  27.4 

XOO 

35 

05 

47 

0  51.0 

M5 

8z 

0.2 

247 

z  27.7 

99 

36 

0.5 

48 

0  52.2 

Z44 

82 

0.2 

278 

X  27.9 

98 

37 

0.5 

48 

0  53  4 

143 

83 

0.1 

318 

X  28.x 

97 

38 

0.6 

49 

0  54-7 

142 

84 

0.1 

370 

X  28.3 

96 

39 

0.6 

50 

0  55.9 

X41 

85 

o.x 

440 

I  28.5 

95 

40 

0.6 

50 

0  57.1 

X40 

86 

0.1 

555 

X  28.6 

94 

41 

0.6 

51 

0  58.3 

X39 

?7 

o.x 

740 

X  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

XIIO 

X  28.7 

92 

43 

0.6 

53 

z  0.6 

137 

89 

0.0 

2220 

X  28.8 

9X 

44 

0.6 

54 

X  Z.7 

Z36 

90 

0.0 

00 

z  28.8 

90 

45 

0.6 

55 

X  2.8 

135 

■ 

AX 

z 
a 

B 

ft-^ 

AX 

X 

a 

B 

ft-A 

A  X  has  the  sign  of  tan  (  A 

-ft) 

m  has  the  sign  of  cos  ( ^ 

-A) 

B  has  the  sign  of  sin  ( ft 

-A) 
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OBLIQUITY,  PRECESSION,  ETC.,  1898. 


1 

FOR  GREENWICH  MEAN  NOON. 

IlAi*. 

Appmrent  Obliquity 
of  the 

Bqiutioii  of  BqainoiM. 
(HamsbmO 

Precession 
of 

TheSan'a 

MMaLencitirf. 
of  Mood'* 

•'■1* 

Ecliptic. 

oquiiiwsBB 
in 

AMendinc 

(Hawkw.) 

In  Longitude. 

IBR.A. 

Longitude. 

AbomCion. 

Hor.Psr. 

Note 

Jan.        O 

m         t         m 
23    27     12.82 

+ 15-58 

+  0.953 

m 

aoo 

m 
-  20.80 

m 

9.00 

297      50.2 

lO 

12.84 

16.04 

0.981 

1.38 

20.79 

9.00 

297       X8.5 

20 

12.89 

16.40 

1.003 

3-75 

20.77 

8.99 

296      46.7 

30 

12.99 

16.60 

X.OX5 

4-13 

20.74 

8.98 

296       X4.9 

Feb.       9 

13.09 

16.66 

X.019 

5-50 

20.71 

8.96 

29s      431 

19 

23    27     13.18 

+  16.57 

+  X.013 

6.88 

-  20.67 

8.94 

295       ".4 

March    I 

13-22 

16.34 

0.999 

8.26 

20.63 

8.92 

294      39.6 

II 

13-23 

16.03 

0.981 

9.63 

20.57 

8.90 

294           7.8 

ai 

13.16 

15.68 

0.959 

II.OI 

2O.5X 

8.87 

293      36.0 

31 

13.03 

15.3a 

0.937 

13.38 

20.45 

8.85 

293           4.3 

April    10 

23    27     12.83 

+ 1503 

+  0.9x9 

13.76 

-20.39 

8.8a 

292      32.5 

ao 

12.61 

14.84 

0.908 

15-14 

20.34 

8.80 

292           0.7 

30 

12.35 

14-77 

0.903 

16.51 

20.29 

8.78 

29  X  29.0 

May      10 

12.07 

14.83 

0.907 

17.89 

2a24 

8.76 

290  57.2 

ao 

XI.8I 

15.01 

0.918 

19.26 

20.  X9 

8.74 

290  254 

30 

23    27     11.58 

+ 15-32 

+  0.937 

30.64 

-  20.16 

8.7a 

289  53.6 

June       9 

11.39 

15-73 

0.962 

32.03 

20.x  3 

8.71 

289  21.9 

19 

ZI.25 

16.18 

0.990 

23.39 

20.x  X 

8.71 

288  50.Z 

29 

ZZ.I8 

16.65 

X.018 

34.77 

20.  XX 

^70 

288  X8.3 

July       9 

IX.I7 

17.07 

1.044 

36.14 

20.  zo 

8.70 

287  46.6 

19 

23    27     11.20 

+ 17-42 

+  X.065 

37.5a 

-  20.X2 

8.71 

287  X4.8 

39 

11.25 

17.66 

X.080 

28.90 

20.X4 

8.73 

286  43.0 

Aug.       8 

".34 

17.76 

X.086 

30.27 

20.17 

8.73 

286   XX.2 

18 

11.43 

17-74 

1.085 

31.65 

20.20 

8-75 

285   39.5 

38 

11.49 

17.56 

X.074 

33-oa 

20.24 

8.77 

28s      7.7 

Sept      7 

23    27     IX.5O 

+ 17.28 

+ 1-057 

34.40 

-  20.29 

8.79 

284  35.9 

17 

11.48 

16.93 

1.035 

35-78 

20.35 

8.81 

284    4.Z 

37 

"39 

16.55 

1.0x2 

37-15 

20.41 

8.84 

283  32.4 

Oct        7 

X1.23 

16.19 

0.990 

38.53 

20.47 

8.87 

283    0.6 

17 

XI.OI 

15-88 

0.971 

39-90 

20.53 

8.88 

282  28.8 

37 

23  27  10.76 

+ 15-69 

+  0.960 

41.28 

-20.59 

8.91 

281  57.1 

Not.       6 

10.49 

15-65 

0.957 

42.66 

20.64 

8.93 

28z  25.3 

16 

10.20 

15-76 

0.964 

44-03 

20.69 

8.95 

280  53.5 

36 

9.94 

16.00 

0.979 

45.41 

20.73 

8.97 

280  21.7 

Dea       6 

9.72 

16.35 

1. 000 

46.78 

20.76 

8.98 

279  50.0 

16 

23  27    9.57 

+ 16.77 

+  X.026 

48.16 

-  20.78 

8.99 

279  z8.2 

a6 

9.46 

17.36 

1.056 

49-54 

20.79 

9.00 

278  464 

36 

23  27    9.42 

+ 17-70 

-f  X.083 

50.91 

-20.79 

9.00 

278  Z4.6 

MeanOt 

>liqnity,  1898.0, 

230  27'  8".9< 

S    (Hanssn). 

MeanOt 

>liquity.  1898.0, 

230  27'  8".6j 

}    (Pbtbrs). 

Dally  liotioD 

Precessic 

m  for  1898    .     .     . 

.    •    •    • 

.      5o"-»6$3  log  —  1.7 

0X35 

ofQ 

Precearic 

m  in  a  Solar  Day  . 

o".i37«  log  B>  9.x 
o".i37a  log  a  9.x 

3867 

3748 

XTocosnc 

m  in  a  Sidereal  Day 

•     .    •    • 

*S'.i77 

Sun's  lie 

tan  Equatorial  Hori 

zontalParall 

ax  •    •    • 

.        8".848    log  -  a9 

4685 
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280  FORMULA  FOR  STAR-REDUCTIO]!^S,  1898. 


PORMUUE  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS.  USING 
THE  NOTATION  OF  BESSEL.  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE. 

NOTATION, 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitions  year,  (1897, 
December  30**. 6 18  s=e  1898,  January  0^.0— o<i. 382,  Washington  mean  time). 
Oo,  doi  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year, 
a,    6,  the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
/<,  /<',  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
Q,  the  longitude  of  the  moon's  ascending  nodob 
<i»,  the  obliquity  of  the  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
P,  the  longitude  of  the  moon's  perigee, 
([ ,  the  moon's  mean  longitude. 

BESSEUAN  STAR'NUMBERS. 
^^r— 0.34251  sin  Q  ^  o. 0001  z  sin  ($0  —  1*) 

-|-  0.00410  sin  2  Q  —  0.00005  sin  2  (0  —  Q) 

—  0.02519  sin  2  0  +  o.oooio  sin  2  (0  —  F*) 
-f  0.00293  sin  (0  4-  81^  59')  -j-  0.00009  sin  (2  F  —  Q) 
-|-  0.00025  8UI  (2  0  —  Q)                    -}"  0.00005  cos  F' 

—  0.00405  sin  2  ([  -j-  0.00004  sin  2  F' 
+  0.00135  sin  ( ([  —  F') 

B^t  —  9.2240  cos  Q  —  0.0027  cos  (3  0  —  F) 

+  0.0895  COS  2  Q  +  0.0067  cos  (2  0  —  Q) 

—  0.5506  cos  2  0  -f  <'-<^24  cos  (2  F' —  Q) 

—  0.0092  cos  (0  -f-  281®  xx')  —  0.0023  »in  F' 

—  0.0885  cos  2  ([  -4" 0C008  cos  a n 

CsB  —  20.'445z  cos  u  cos  0 
D^  —  20.4451  sin  0 

J?aa  ^   0.0450  sin  Q  4~  o".ooi4  sto  2  Q  —  o".oo32  sin  2  0 
Bbssel's  Star-Constants. 
a  ^  3".  07268  -j-  X*.  33682  sin  do  tan  (5o  =  poipession  in  right  ascentioil 
^  rs  -ji^  cos  oo  tan  <fo 
r  ss  -ji^  COS  Oo  sec  do 
d^  x^  sin  oo  sec  <fo 

a*  iss  20". 0523  cos  Oo  =  precession  in  declination 

^'  r=  —  sin  Oo 

^  =  tan  Q  cos  (^o  -"  sin  Oo  sin  <l^ 

if  =s  cos  Oo  sin  do 

Reduction  to  Apparent  Position. 
«  =  ao  +  r|t  '\-Aa  ^Bb  +  Cf  -^Dd  +^E  (in  time) 

6i=M6o  +  Tfi'  +  Aa'  +  By  +  C€'+Dd'  (m  arc) 

INDEPENDEN7  STAR-NUMBERS. 

/=46''.0902i<4-i?(inarc)aS".07268itf  +  tV'^        (in  time) 
/•sin(?  =  iff  >lsin^a=C 

^cos(7«2o".o523i<         hoa^Hz^D  •— Ctan« 

Reduction  to  Apparent  Position, 
assa^^f^Tft-\'^gwx(G-\~a^XBSi  do -{- 1^  ^ sin  (^-f- ^)  >ocdo    (in  time) 
"y  d  =5  do  +^;*'  +^cos  ((?  +  Oo)  +  A  cos  {N-\-  Oo)  sin  do  -{-  f  cos  do  (in  arc) 

NoTB8.^x)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bbssbl's  star-constants  are  not  known  with 
sufficient  accuracy.     Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Catalogue,  a,  b,  r,  d,  0',  ^,  €*,  if« 
must  be  changed  to  €,  d,  a,  b,  *^,  — <f ,  —a',  -^b',  respectively. 


BESSELIAN"  STAR-NUMBERS,  1898. 


281 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

^ 

Solar  Day. 
(Sid.  Hour^ 

LogA 

Lof  A 

LogC 

LofA 

Solar  Day. 
(Sid.  Honr.) 

Log  A. 

honB. 

LogC 

LogA 

Jan.    o 

49.49x0 

-0.5909 

-0.5485 

+1.3027 

Feb.   X5 

+9.6622 

-0.6182 

-1.1995 

+X.0397 

X 

9.4944 

0.5872 

0.5869 

1.30x2 

16 

9.6666 

0.6197 

1.2043 

1.0274 

2 

9.4989 

0.5827 

0.6221 

1.2995 

X7 

9.6706 

0.6231 

1.2089 

1.0x46 

3 

9.5044 

0.5785 

0.6545 

1.2976 

b   x8 

9.6739 

0.6277 

I.2133 

1.00x3 

h    ^ 

9.5108 

0.5755 

0.6845 

1.2956 

(10.0)  19 

9.6764 

0.6327 

X.2175 

0.9875 

(7.0)  5 

+9.5176 

-0.5743 

-0.7125 

+1.2935 

20 

+9.6781 

-0.6373 

—1.2215 

+0.9732 

6 

9.5245 

0.5752 

0.7386 

Z.2913 

21 

9.6790 

0.6408 

Z.2254 

O.958X 

7 

9-5309 

0.5783 

0.7631 

Z.2889 

22 

9.6795 

0.6425 

Z.229Z 

0.9423 

8 

9.5364 

0.5828 

0.7862 

Z.2863 

«3 

9.6799 

0.6424 

Z.2326 

0.9258 

9 

9.5410 

0.5878 

0.8080 

Z.2835 

«4 

9.6805 

0.6406 

Z.2360 

0.9086 

xo 

+9.5445 

-0.5926 

-0.8286 

+Z.2806 

«5 

+9.6817 

-0.6376 

—1.2392 

+0.8907 

xz 

9.5472 

0.5962 

0.8481 

Z.2776 

26 

9.6835 

0.634Z 

Z.2422 

0.8717 

xa 

9.5494 

0.598Z 

0.8667 

X.2744 

27 

9.6860 

0.63ZO 

Z.R45X 

0.8517 

X3 

9.55x6 

0.5980 

0.8844 

1.2710 

28 

9.6891 

0.6291 

Z.2479 

0.8305 

M 

9.5544 

0.596Z 

0.9013 

1.2674 

Mar.   X 

9.6924 

0.6288 

Z.2505 

a8o8i 

15 

+9.5579 

-0.5929 

-0.9x73 

+1.2637 

2 

+9.6956 

-0.6304 

-Z.2530 

+0.7844 

z6 

9.5624 

0.5893 

0.9324 

1.2598 

3 

9.6984 

0.6335 

X.2553 

0.7593 

X7 

9.5678 

0.5862 

0.9470 

X.2557 

4 

9.7007 

0.6378 

X.2575 

0.7325 

z8 

9-5739 

0.5845 

0.961  z 

Z.2515 

h    5 

9.7022 

0.6417 

X.2595 

0.7039 

M  '^ 

9.5802 

0.5848 

0.9748 

Z.247Z 

(11.0)  6 

9.7031 

0.6452 

Z.2613 

0.6730 

(«^)20 

+9.5863 

-a5872 

-0.9880 

+Z.2426 

7 

+97035 

-0.6474 

-Z.2630 

+0.6397 

2Z 

9.5919 

0.5914 

1.0007 

X.2379 

8 

9.7038 

0.6478 

Z.2646 

0.6035 

22 

9.5965 

0.5967 

Z.0128 

Z.2330 

9 

9.7042 

0.6463 

1.2660 

0.5639 

23 

9*6ooo 

0.6023 

X.0243 

Z.2278 

zo 

9.7050 

0.6433 

Z.2673 

0.5202 

«4 

9.6026 

0.6072 

X.0353 

Z.2224 

Zl 

9.7065 

0.6393 

Z.2685 

0.4714 

25 

+9.6044 

-0.6107 

-X.0457 

+1.2168 

Z2 

4^7088 

-0.6352 

-Z.2695 

+0.4164 

26 

9.6058 

a6i23 

1.0558 

1.2110 

X3 

9.7116 

0.6316 

X.2704 

0.3534 

27 

9.607Z 

0.6120 

Z.0656 

1.2050 

X4 

9.7x50 

0.6293 

Z.2712 

0.2794 

28 

9.6090 

0.610Z 

Z.0752 

1.1988 

X5 

9.7185 

0.6288 

Z.2719 

0.1902 

29 

9.61x5 

0.6072 

X.0845 

Z.1924 

X6 

9.72x7 

0.630Z 

Z.2724 

0.0777 

30 

+9.6147 

-0.6042 

-Z.0936 

+Z.1857 

X7 

+9.7245 

-0.6327 

-Z.2727 

+9.9254 

31 

9.6Z87 

0.6020 

Z.Z022 

Z.1788 

z8 

9.7267 

0.6361 

1.2729 

9.6884 

Feb.   X 

9.6232 

0.60Z3 

1.1105 

1.17x7 

X9 

9.7280 

0.6393 

Z.2730 

+9.1244 

2 

9.6278 

0.6025 

1.1x85 

1.1643 

h   20 

9.7287 

0.64x6 

Z.2730 

-9.3483 

h    ^ 

9.6322 

0.6056 

1.1262 

1.1566 

(lft.0)  21 

9.7290 

0.6423 

Z.2729 

9.7611 

(9.0)  4 

+9.636Z 

-0.6103 

-X.X335 

+1.1487 

22 

+9.7291 

-0.64Z1 

-1.2726 

-9.9686 

5 

9.639Z 

0.6157 

Z.1406 

1.X405 

23 

9.7293 

0.6382 

Z.2722 

0.1083 

6 

9.64x4 

0.6211 

X.X475 

Z.I  320 

24 

9.7299 

0.6339 

1.2717 

0.2136 

7 

9.6429 

0.6255 

X.X542 

1.1232 

«5 

9.73x2 

0.6286 

1.2711 

0.2982 

8 

9.6440 

0.6283 

1.1607 

1.1140 

26 

9.733X 

0.6235 

1.2703 

0.3689 

9 

+9.6449 

-0.6293 

-Z.1669 

+1.1045 

27 

+9.7355 

-0.6193 

-1.2694 

-0.4295 

zo 

9.646Z 

0.6285 

Z.1729 

1.0947 

28 

9.7383 

0.6166 

1.2684 

0.4826 

zz 

9.6478 

0.6262 

Z.Z787 

1.0845 

29 

9.741X 

0.6158 

1.2672 

0.5297 

Z2 

9.6504 

0.6232 

Z.1842 

1.0739 

30 

9.7437 

0.6167 

1.2658 

0.5720 

13 

9.6538 

0.6203 

1.1895 

1.0629 

3X 

9.7459 

0.6189 

1.2643 

0.6105 

X4 

+9.6578 

-0.6185 

-1.1946 

+1.0515 

Apr.   X 

+9.7474 

-0.62x4 

-1.2627 

-0.6457 

X5 

+9.6622 

*o.6i82 

-X.1995 

+1.0397 

2 

+9.7483 

-0.6236 

-1.2610 

-0.6780 

B  «H 

hoTiH 
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BESSELIAN  STAR-NUMBERS,  1898. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  How.) 

Log  A. 

Log  A 

LogC 

LogA 

Solar  Day. 
(Sid.  Hoar.) 

LogX. 

Log  A 

LogC 

Log />. 

Apr.         I 

+9-7474 

-0.62x4 

-X.2627 

-0.6457 

May      X7 

+9,8276 

-0.4968 

-x.0066 

-X.2355 

9.7483 

0.6236 

X.26XO 

0.6780 

x8 

9.8290 

0.4883 

0.9950 

X.2401 

9.7488 

0.6246 

X.2591 

0.7080 

X9 

9.83x0 

0.479X 

0.9829 

x-2445 

h         4 

9-7490 

0.6239 

X.2571 

0.7360 

h      20 

9.8334 

0.4704 

0.9703 

1.2487 

(13.0)    5 

9.7493 

0.62x2 

1.2550 

0.7620 

(16«0)  2X 

9.8363 

0.4635 

0.9573 

X.2527 

+9*7500 

-0.6x66 

-1.2527 

-0.7865 

22 

+9.8393 

-0.4590 

-0.9438 

-X.2566 

9.7512 

0.6108 

1.2503 

0.8096 

23 

98423 

0.4574 

a9298 

X.2604 

9.7531 

0.6044 

1.2478 

0.8314 

24 

9.8450 

0.4582 

0.9x52 

X.2641 

9 

9.7556 

0.5984 

X.245X 

0.852X 

«5 

9.8473 

0.4605 

0.9002 

1.2677 

xo 

9.7586 

0.5936 

X.2423 

a87x6 

96 

9.8491 

0.4633 

0.8845 

X.27XX 

XX 

49.76x9 

-0.5905 

-1.2394 

-0.8902 

«7 

+9.8505 

-0.465X 

-0.8680 

-X.2743 

X2 

9.7652 

0.5895 

X.2363 

0.9079 

28 

9.85x6 

O.465X 

0.8506 

X.2773 

13 

9.768X 

0.5902 

1.2330 

0.9247 

29 

9.8525 

0.4625 

0.8322 

X.2802 

M 

9.7704 

a592o 

X.2295 

0.9407 

30 

9.8536 

0.4573 

0.8x28 

X.2829 

15 

9.7720 

0.5939 

X.2259 

0.9560 

31 

9.8551 

0.4496 

0.7924 

1.2855 

x6 

+9.7732 

-0.5952 

-X.222X 

-0.9707 

Juno       X 

+9.8570 

-0.4407 

-0.77x1 

— X.2879 

17 

9.7738 

0.5949 

X.2182 

0.9848 

8 

9.8594 

0.43x3 

0.7487 

X.2902 

i8 

9.7742 

0.592:^ 

X.2X42 

0.9984 

3 

9.8623 

0.423X 

0.7247 

X.2924 

k       19 

9.7746 

0.5884 

X.2XOO 

X.0XX4 

h         4 

9.8656 

a4i72 

0.6994 

X-2945 

(14.0)  20 

9.7753 

0.5824 

X.2057 

X.0238 

(IT^)    5 

9.8689 

0.4x43 

0.6723 

X.2964 

ax 

+9.7767 

-0.5751 

.  — X.20X2 

-1.0358 

6 

+9.872X 

-0.4145 

-0.6434 

-.X.2982 

82 

9.7785 

0.5677 

X.I965 

1.0473 

7 

9.8750 

0.4172 

0.6x20 

X.2999 

23 

9.78x0 

0.56x0 

1.19x6 

X.0584 

8 

9.8774 

0.42x3 

0.5785 

X.30X5 

44 

9.7837 

0.5557 

X.X865 

X.0692 

9 

9.8793 

0.4254 

0.54x8 

X.3030 

«5 

9.7866 

0.5525 

X.X8X2 

X.0796 

xo 

9.8807 

0.4278 

0.50x6 

X.3043 

16 

+9.7894 

-0.55x6 

-X.X757 

-1.0896 

XX 

+9.8819 

-0.4280 

-0.4571 

-X.3055 

27 

9.7918 

0.5522 

X.X700 

1.0993 

X2 

9.8829 

0.4254 

0.4074 

X.3065 

28 

9.7938 

0.5539 

X.X642 

X.X086 

X3 

9.8840 

0.4x99 

0.35x3 

1.3074 

29 

9.7952 

0.5555 

X.X582 

X.X175 

14 

9.8854 

0.4x22 

0.2864 

1.3082 

30 

9.7962 

0.556X 

X.X520 

X.X260 

X5 

9.8872 

0.4034 

0.2102 

X.3089 

Maj        X 

+9.7968 

-0.5547 

-X.X456 

-I.I343 

x6 

+9.8894 

-0.3950 

-0.X178 

-1.3095 

2 

9.7975 

0.55x2 

X.X389 

X.X423 

X7 

9.892X 

0.3882 

9.9998 

X.3100 

3 

9.7984 

0.5455 

X.1320 

X.X50X 

x8 

9.8949 

0.3844 

9.8373 

X.3X03 

4 

9.7997 

0.5380 

X.X248 

X.I577 

h      X9 

9.8977 

0.3839 

9.5742 

X.3105 

h        ^ 

9.80x7 

0.5295 

X.XX74 

X.X65X 

(18.0)  20 

9.9004 

0.3866 

-8.80XX 

x:3xo6 

(16,0)    6 

+9.8042 

-0.52x2 

-X.X098 

-I.X722 

2X 

+9.9027 

-0.39x4 

+9.3957 

-X.3X06 

7 

9.8073 

0.5139 

X.X0X9 

X.X790 

22 

9.9046 

0.3974 

9.7488 

1.3104 

8 

9.8106 

0.5088 

X.0937 

X.X856 

23 

9.9060 

0.4025 

9.9409 

X.3101 

9 

9.8140 

0.506X 

X.0852 

X.X9I9 

24 

9.9071 

0.4058 

0.0735 

X.3097 

xo 

9.8172 

0.5057 

X.0765 

X.X980 

25 

9.9081 

0.4064 

O.X749 

X.3092 

XX 

+9.8x99 

-0.5069 

-X.0675 

-1.2039 

s6 

+9.909X 

-0.4040 

+0.2569 

-1.3086 

X2 

9.822X 

0.5089 

X.058X 

X.2096 

27 

9.9x03 

0.3987 

0.3258 

1.3078 

13 

9.8237 

0.5x04 

X.0484 

X.2X5X 

28 

9.9119 

0.39x8 

0.3850 

X.3069 

X4 

9.8248 

0.5105 

X.0384 

X.2205 

29 

9.9140 

0.384X 

0.437X 

X.3059 

15 

9.8257 

0.5084 

X.028X 

X.2257 

30 

9.9165 

0.3773 

0.4835 

X.3048 

x6 

49.8265 

-0.5037 

-X.OX76 

-X.2307 

July        X 

+9.9x94 

-0.3727 

+0.5253 

-X.3035 

«7 

49.8276 

-0.4968 

— X.0066 

-X.2355 

2 

+9.9223 

-0.37x3 

+0.5633 

— X.3021 

B«4 
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FOR  WASHINGTON  MEAN  MIDNIGHT, 

Solar  Day. 
(Sid.  Hour.) 

LogA 

LogA 

LogC 

LogA 

Solar  Day. 
(Sid.  Hour.) 

LogA. 

Log  A 

LogC 

LogA 

July         I 

+9.9194 

-0.3727 

40.5253 

-X.3035 

Ang.      16 

49.9906 

-0.4452 

+1.1826 

-1.0770 

2 

9.9223 

0.37x3 

0.5633 

1.3021 

X7 

9.99x2 

0.45x9 

1.1878 

1.0666 

3 

9.9252 

0.3735 

0.5981 

X.3006 

18 

9.99x5 

0.4563 

X.1928 

Z.0558 

h        4 

9.9279 

0.3786 

0.6301 

1.2990 

h      X9 

9.9918 

0.4579 

1.1976 

Z.0446 

(1».0)    5 

9.9301 

0.3855 

0.660X 

z.a973 

(M.0)2o 

9.9921 

0.4569 

1.2022 

Z.0330 

6 

+9.9319 

-0.3927 

40.6878 

-x.a955 

•      21 

+9.9927 

-0.4535 

+1.2066 

— Z.0210 

7 

9-9332 

0.3988 

0.7138 

X.2935 

22 

9.9936 

0.4487 

1.2109 

Z.0086 

8 

9.9343 

0.4027 

0.7383 

X.2913 

«3 

9*9949 

0.4437 

1.2150 

0.9957 

9 

9.9351 

0.4036 

a76i3 

X.2890 

24 

9.9965 

0.4399 

Z.2190 

0.9823 

zo 

9.9360 

0.4014 

0.7830 

X.2866 

«5 

9.9984 

0.4383 

1.2228 

0.9682 

IZ 

+9.937X 

-0.3968 

+0.8036 

-X.2840 

26 

+0.0003 

-0.4394 

+X.2265 

-0.9535 

Z2 

9.9385 

0.3906 

0.8231 

1.2813 

27 

aoo2Z 

0.4433 

1.2300 

0.9382 

13 

9.9402 

0.3843 

0.8417 

1.2785 

28 

0.0037 

0.4489 

x.2334 

0.9223 

M 

9.9423 

0.3794 

0.8594 

X.2756 

29 

0.0049 

0.4561 

1.2366 

0.9058 

X5 

9.9447 

0.3770 

0.8763 

1.2725 

30 

0.0057 

0.4626 

Z.2396 

0.8884 

z6 

49.9471 

-0.3782 

+0.8925 

-1.2693 

31 

+aoo62 

-0.4678 

+Z.2425 

-0.8699 

17 

9.9494 

0.3826 

0.9080 

1.2659 

Sept       z 

0.0064 

0.4705 

X.2453 

a8504 

z8 

9.9514 

0.3895 

a9228 

1.2623 

2 

0.0066 

0.4705 

Z.2480 

0.8299 

19 

9.9530 

0.3976 

0.9370 

X.2586 

h        3 

0.0068 

0.4678 

1.2506 

a8o83 

20 

9.9543 

0.4056 

0.9505 

X.2548 

(»8-0)    4 

0.0072 

a463i 

1.2530 

0.7854 

(20.0)  21 

+9-9552 

-0.41 19 

+0.9636 

-1.2508 

5 

+0.0080 

-0.4574 

+1.2552 

—0.7612 

22 

9.9558 

0.4156 

0.9763 

X.2466 

6 

0.0091 

0.4518 

X.2573 

0.7353 

23 

9.9565 

a4i64 

a9885 

X.2423 

7 

0.0104 

0.4478 

Z.2592 

0.7078 

24 

9-9573 

0.4142 

1.0003 

1.2378 

8 

0.0119 

0.4460 

1.2610 

0.6781 

25 

9.9583 

0.4099 

X.0116 

Z.2332 

9 

0.0134 

0.4471 

Z.2627 

0.6461 

26 

+9.9598 

-a  4046 

+1.0225 

-1.2284 

zo 

+0.0148 

-0.4506 

+1.2643 

-0.6114 

27 

9.96x7 

0.3996 

1.0330 

1.2234 

zz 

aoz59 

0.4559 

1.2657 

0.5736 

28 

9.9639 

0.3964 

1.0431 

Z.2182 

Z2 

0.0166 

a46x7 

Z.2670 

a5320 

29 

99663 

0.3961 

z.0528 

1.2128 

13 

aoi7o 

0.4668 

Z.2682 

0.4857 

30 

9-9687 

0.3989 

z.0622 

1.2072 

X4 

aoi72 

0.4700 

Z.2692 

0.4340 

31 

+9.9709 

-0.4046 

+X.07X3 

-1.2014 

X5 

+0.0172 

-0.4708 

+1.2701 

-0.3752 

Aug.        I 

9.9728 

0.4123 

1.0802 

1.1954 

16 

0.0173 

a4689 

1.2709 

0.3063 

2 

9-9742 

0.4207 

X.0888 

1.1893 

X7 

0.0175 

0.4644 

Z.2716 

0.2248 

3 

9-9754 

0.4283 

X.0971 

1.1830 

18 

0.0181 

0.4576 

1.2721 

0.1239 

fc    ^ 

9.9761 

0.4341 

X.105X 

X.X765 

h      '^ 

0.0190 

0.4504 

1.2725 

9.9919 

(«1.0)    5 

+9.9766 

-0.4371 

+1.1x28 

-X.1697 

(0.0)  20 

+0.0203 

-0.4439 

+1.2728 

-9.8010 

6 

9.9771 

0.4372 

X.X203 

Z.1626 

21 

0.02x8 

0.4392 

1.2730 

-9.4521 

7 

9-9777 

0.4346 

X.1275 

1.1552 

22 

0.0235 

0.437X 

1.2731 

+8.8228 

8 

9.9786 

0.4303 

X-X344 

1.1476 

23 

0.0252 

0.4378 

1.2730 

9.6191 

9 

9-9798 

0.4254 

Z.1411 

1.1398 

24 

ao266 

0.4408 

1.2728 

9.8839 

zo 

49.9813 

-0.4213 

+X.X476 

-1.13x7 

25 

+0.0278 

-0.4453 

+1.2725 

+0.0473 

zx 

9.9831 

0.4192 

X.1539 

1.1233 

s6 

0.0286 

0.4498 

1.2720 

0.1657 

12 

9.9850 

0.4199 

1.1600 

1.X146 

«7 

0.0290 

0.4532 

1.2714 

0.2587 

13 

9.9868 

0.4238 

Z.X660 

X.X057 

28 

0.0292 

0.4544 

1.2707 

0.3352 

M 

9.9884 

0.4298 

Z.17Z8 

Z.0965 

29 

ao293 

0.4528 

1.2699 

0.4001 

15 

+9.9897 

-0.4374 

+X.X773 

-X.0870 

30 

+0.0294 

-0.4483 

+1.2689 

+0.4564 

z6 

49.9906 

-0.4452 

+Z.Z826 

-1.0770 

Oct         X 

40.0297 

-0.4413 

+1.2677 

+0.5063 

B-H 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

Solar  Day. 
(Sid.  Hoar.) 

LogX. 

Log  A 

LogC 

LogD. 

Solar  Day. 
(Sid.  Hour.) 

LogA 

Log  A 

LogC 

Log/>. 

Oct        X 

40.0297 

-0.4413 

4X.2677 

+0.5063 

Nov.       16 

+0.0749 

-0.1876 

4X.0326 

41.2235 

a 

0.0303 

0.4326 

X.2664 

0.5508 

X7 

0.0768 

0.1854 

X.0216 

X.2288 

3 

0.03x2 

0.4239 

X.2650 

0.59x1 

h      x8 

0.0785 

O.X872 

X.OIOX 

X.2339 

h        4 

ao324 

0.4163 

X.2635 

0.6279 

(4.0)  X9 

0.0798 

O.X9XX 

0.9981 

X.2388 

(1^)    5 

0.0338 

0.4105 

Z.2618 

0.66x7 

20 

0.0809 

0.X948 

0.9856 

x-2434 

6 

+0.0352 

-0.4078 

4X.2600 

+0J«93O 

2X 

40.0817 

-^.X959 

+0.9725 

41.2479 

7 

0.0366 

0.4080 

Z.258X 

0.722  X 

22 

0.0823 

0.X928 

0.9588 

1.2523 

8 

ao377 

0.4x05 

Z.256X 

0.7491 

83 

0.0829 

0.X846 

0.9446 

1.2565 

9 

ao383 

0.4140 

Z.2539 

0.7746 

24 

0.0835 

0.X713 

0.9299 

Z.2605 

lO 

0.039Z 

O.4Z73 

Z.25X5 

0.7985 

25 

0.0844 

0.X538 

0.9x46 

Z.2643 

zz 

+0-0394 

-0.4188 

4X.2490 

+0.8212 

26 

40.0855 

-0.X340 

40.8987 

4X.2679 

zs 

0.0395 

0.4x78 

Z.2463 

0.8426 

87 

0.0869 

0.XX42 

0.8820 

X.27X3 

X3 

0.0396 

0.4x37 

X.2435 

0.8629 

88 

•  0.0885 

0.0974 

0.8644 

X.2746 

M 

ao398 

0.4064 

X.2405 

0.8821 

89 

0.0903 

0.0858 

0.8458 

X.2778 

X5 

0.0404 

0.3967 

1.2374 

0.9004 

30 

0.092X 

0.0807 

o.8a6z 

Z.2808 

z6 

40.041a 

-0.3857 

4Z.2342 

+0.9x78 

Dea        X 

40.0937 

-0.08x8 

40.8053 

4X.2837 

X7 

0.0485 

0.3747 

Z.2308 

0.9343 

8 

0.0951 

0.0872 

0.7835 

1.2865 

z8 

0.0440 

0.3655 

X.2273 

0.950X 

3 

0.0963 

0.0944 

0.7604 

X.289X 

h      19 

0.0457 

0.3590 

Z.2236 

0.9653 

h        4 

0.0972 

axoo3 

0.7358 

Z.29X5 

(a.0)  2o 

0.0474 

0.3558 

X.2X97 

0.9799 

(5.0)    5 

0.0978 

0.1022 

0.7097 

X.2937 

2Z 

+0.0490 

-0.3557 

4X.2X56 

+0.9939 

6 

40.0984 

-0.0986 

40.68x6 

+Z.2958 

aa 

0.0504 

0.3578 

Z.2X13 

X.0074 

7 

0.0990 

0.0888 

0.65x4 

Z.2977 

as 

0.05x4 

0.3609 

X.2069 

Z.0804 

8 

0.0998 

ao730 

0.6x88 

X.2995 

24 

ao52a 

a3628 

Z.2023 

X.0329 

9 

0.X008 

0.0528 

0.5834 

Z.30Z2 

«5 

0.0526 

0.3626 

Z.Z975 

X.0449 

zo 

0.X022 

0.0305 

0.5447 

X.3028 

86 

+0.0529 

-0.359a 

+Z.X925 

+X.0564 

ZZ 

40.1039 

-0.0097 

40.502X 

4X.3042 

27 

0.0532 

0.3522 

X.1873 

1.0673 

Z8 

0.1057 

9.9939 

0.4547 

X.3054 

88 

0.0536 

0.34x8 

Z.i8x9 

Z.0779 

X3 

0.X077 

9.9855 

0.40x4 

Z.3065 

29 

0.0542 

0.3290 

Z.Z763 

Z.0882 

X4 

0.X098 

9.9855 

0.3403 

1.3075 

30 

0.0553 

0.3x51 

Z.X705 

Z.0982 

X5 

0.1XX5 

9.9932 

0.2689 

X.3084 

31 

+0.0566 

-0.3019 

+X.1645 

+X.X078 

z6 

40.1130 

-0.0049 

40.X835 

+Z.3091 

Not.        I 

ao58z 

0.29x0 

Z.1584 

X.XX7X 

X7 

0.1142 

0.0172 

0.0768 

1.3096 

a 

0.0597 

0.2837 

Z.152X 

X.X260 

x8 

0.1152 

0.0264 

9.9347 

Z.3100 

h        3 

0.06x3 

0.2805 

X.X455 

X.1346 

k      X9 

0.1160 

0.0303 

9.7220 

X.3X03 

(8.0)    4 

0.0627 

0.2808 

X.1386 

X.X429 

(6.0)  20 

o.xz66 

0.0272 

49-2871 

X.3105 

5 

40.0638 

-0.2832 

+1.X313 

+X.1510 

21 

40.1173 

-0.0168 

-9.1449 

4Z.3106 

6 

0.0647 

0.2860 

Z.X238 

Z.Z588 

22 

0.X182 

0.0002 

9.6748 

1.3x05 

7 

0.0653 

0.2872 

Z.X160 

Z.Z663 

23 

0.X192 

9.9795 

9.9066 

Z.3X03 

8 

0.0657 

0.2853 

X.1080 

X.1736 

24 

0.1205 

9.9582 

ao568 

x.3099 

9 

0.066Z 

0.8795 

X.0998 

X.X806 

25 

O.X22X 

99404 

ax68o 

1.3093 

zo 

40.0665 

-0.2693 

+X.09X3 

+1.1874 

26 

40.X238 

-9.9297 

-0,2564 

41.3086 

zz 

0.067a 

0.2555 

X.0824 

Z.Z940 

27 

O.X255 

9.9285 

0.3297 

X.3078 

za 

0.0682 

a2392 

X.0731 

Z.2003 

88 

O.X27X 

9.9364 

0.3923 

Z.3069 

13 

0.0695 

0.2222 

X.0635 

X.2064 

29 

O.X286 

9.95x3 

0.4469 

X.3058 

14 

0.07Z2 

0.2067 

X.0535 

X.2X23 

30 

0.1298 

9.9692 

0.4952 

X.3045 

15 

40.0730 

-0.1947 

+X.0432 

+Z.2180 

3X 

40.1307 

-9.986a 

-0.5386 

4Z.303I 

z6 

40.0749 

-0.1876 

4X.0326 

+1.2235 

32 

40.X3I4 

-9.9986 

-0.5779 

4X.3016 

B-H 

h  0^-05 
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FOR  WASHINGTON  MEAN  MIDNIGHT, 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

G 

H 

LoiC^. 

Log  A. 

i 

Lo«i. 

In  Are. 

laTlme. 

InAra 

In  Time. 

InAra 

In  Time. 

7 

m 

• 

•  t 

h  m 

0  • 

h  m 

m 

Jan. 

o 

0.0024 

+14-32 

+0.955 

32753 

21  51.4 

350  z 

23  20.1 

+0.8653 

+X.3094 

-X.53 

-0.1857 

z 

0.0051 

M-43 

0.962 

328  18 

21  53.2 

349  5 

23  Z6.3 

0.8668 

Z.3092 

1.68 

0.2242 

2 

0.0079 

14-58 

0.972 

32850 

2Z  55.3 

348  9 

23  12.6 

0.8688 

Z.3089 

1.82 

0.2596 

3 

0.0106 

Z4.76 

0.984 

32924 

21  57.6 

347x2 

23  8.8 

0.8718 

Z.3086 

1.95 

0.2917 

h 

4 

0.0134 

14-98 

0.999 

32956 

21  59.7 

346x5 

23  5.0 

0.8757 

X.3083 

2.09 

0.3217 

(7.0) 

5 

O.O161 

+15.22 

+Z.OZ5 

33024 

22  Z.6 

34518 

23  1.2 

+0.8806 

+Z.3080 

-2.23 

-0.3497 

6 

o.oz88 

Z5.46 

Z.031 

33044 

22  2.9 

344  2X 

22  57.4 

0.8860 

X.3077 

2.37 

0.3760 

7 

0.0216 

15-69 

1.046 

33055 

22  3-7 

34324 

22  53.6 

a89i6 

Z.3073 

2.5X 

0.4006 

8 

0.0243 

15.89 

Z.059 

33059 

22  3.9 

34227 

22  49.8 

0.8969 

X.3069 

2.65 

0.4237 

9 

0.027Z 

Z6.06 

Z.071 

33057 

22  3.8 

34x30 

22  46.0 

a90i6 

X.3065 

2.79 

0.4454 

zo 

0.0298 

+Z6.18 

+1.079 

33053 

22  3.5 

34032 

22  42.1 

+0.9054 

+1.3061 

-2.92 

-0.4659 

XI 

0.0325 

Z6.29 

1.086 

33050 

22  3-3 

339  35 

22  38.3 

0.9083 

X.3057 

3.06 

0.4855 

Z2 

0.0353 

16.37 

1.091 

33051 

22  3.4 

33837 

2234.5 

0.9104 

Z.3053 

3x9 

0.5041 

13 

0.0380 

16.46 

1.097 

33058 

22  3.9 

33740 

22  30.7 

0.9121 

Z.3048 

3-33 

0,5218 

14 

0.0408 

Z6.56 

Z.104 

331  14 

22  4.9 

33643 

22  26.9 

0.9138 

Z.3043 

3-46 

0.5388 

15 

0.0435 

+Z6.69 

+1.113 

33136 

22  6.4 

335  45 

22  23.0 

+0.9158 

+1.3038 

-3-59 

-0.5547 

i6 

0.0462 

Z6.87 

1.125 

332  3 

22  8.2 

334  47 

22  19. 1 

0.9185 

X.3033 

3-72 

0.5701 

X7 

0.0490 

17.08 

1.139 

33231 

22  ZO.Z 

333  49 

22  Z5.3 

0.9220 

Z.3028 

3.84 

0.5848 

z8 

0.0517 

17.32 

1.155 

33256 

22  ZZ.7 

332  5x 

22  ZZ.4 

0.9265 

Z.3023 

3.97 

0.5989 

h 

19 

0.0545 

17-57 

Z.Z71 

33315 

22  Z3.O 

33x53 

22  7-5 

0.9316 

Z.3017 

4.09 

0.6125 

(8.0) 

20 

0.0572 

+17.82 

+1.188 

33327 

22  Z3.8 

33054 

22  3.6 

+0.9369 

+Z.3011 

-4.22 

-0.6255 

21 

0.0599 

18.05 

Z.203 

33331 

22  14.  Z 

32956 

2x59.7 

0.9422 

Z.3006 

4-34 

0.6380 

22 

0.0627 

18.24 

1.216 

33329 

22  13.9 

32858 

21  55-9 

0.9470 

Z.3000 

4.46 

0.6500 

23 

0.0654 

18.39 

Z.226 

33323 

22  13.5 

32759 

21  5X.9 

0.9509 

X.2994 

4.58 

0.6615 

24 

0.0682 

18.50 

1-233 

33315 

22  13.0 

327  0 

21  48.0 

0.9540 

Z.2988 

4.70 

0.6726 

25 

0.0709 

+18.58 

+1.239 

33310 

22  12.7 

326  z 

21  44.1 

+0.9561 

+1.2982 

-4-82 

-0.6833 

26 

0.0736 

18.64 

1.243 

333  9 

22  12.6 

325  X 

21  40.1 

0.9575 

Z.2976 

4.94 

0.6935 

27 

0.0764 

Z8.69 

Z.246 

333x4 

22  12.9 

324  2 

21  36.1 

0.9585 

Z.2970 

5.05 

0.7034 

28 

0.079Z 

18.78 

1.252 

33326 

22  13.7 

323  2 

21  32.1 

0.9597 

X.2963 

5.Z6 

0.7130 

29 

0.0819 

18.88 

1.259 

333  43 

22  14.9 

322  2 

21  28.Z 

0.9611 

X.2957 

5-27 

a7222 

30 

0.0846 

+19.02 

+1.268 

334  3 

22  Z6.2 

321  I 

21  24.  Z 

+0.9631 

+1.2950 

-5-38 

-0.731 1 

31 

0.0873 

19.19 

1-279 

33422 

22  17.5 

320  1 

21  20.1 

0.9659 

X.2943 

5.48 

0.7397 

Feb. 

I 

0.0901 

19.39 

1-293 

33438 

22  18.5 

3x9  X 

2Z  z6bZ 

0.9694 

Z.2937 

5.59 

0.7480 

2 

0.0928 

19.60 

X.307 

33448 

22  Z9.2 

318  z 

21  12.1 

0.9734 

Z.2930 

5.69 

0.7560 

h 

3 

0.0956 

Z9.80 

Z.320 

33452 

22  Z9.5 

317  0 

21  8.0 

0.9776 

Z.2924 

5.80 

0.7637 

(9.0) 

4 

0.0983 

+Z9.98 

+1.332 

33450 

22  19.3 

316  0 

21  4.0 

+0.9816 

+Z.2917 

-5.90 

-0.7710 

5 

O.IOIO 

20.12 

Z.341 

334  43 

22  18.9 

3x459 

20  59.9 

0.985Z 

Z.2910 

5-99 

0.7781 

6 

0.1037 

20.22 

1.348 

334  33 

22  18.2 

31358 

2055.9 

0.9879 

1.2904 

6.09 

0.7850 

7 

0.1065 

20.29 

1.353 

33424 

22  Z7.6 

31257 

20  51.8 

a99oo 

Z.2897 

6.18 

0.7917 

8 

0.1092 

20.35 

1.357 

33419 

22  Z7.3 

31x55 

20  47.7 

a99Z4 

Z.2891 

6.28 

0.7982 

9 

0.III9 

+20.38 

+1.359 

334x9 

22  Z7.3 

3x053 

20  43.5 

■KK9923 

+Z.2884 

-6.37 

-0.8043 

10 

0.ZI46 

20.44 

1.363 

33425 

22  17.7 

30951 

20  39.4 

0.9931 

Z.2877 

6.45 

0.8102 

zi 

0.1174 

20.52 

1.368 

334  37 

22  18.5 

30849 

20  35.3 

0.9941 

Z.287Z 

6.54 

0.8159 

Z2 

0.I20Z 

20.65 

1.377 

334  54 

22  Z9.6 

30747 

20  3Z.Z 

0.9957 

Z.2864 

6.62 

0.8215 

X3 

O.Z229 

20.81 

1.387 

33513 

22  20.9 

30645 

20  27.0 

0.9980 

Z.2858 

6.7Z 

0.8269 

14 

0,1256 

+2Z.OO 

+1.400 

335  3x 

22  22.1 

30543 

20  22.9 

+Z.0009 

+z.285a 

-6.79 

-0.8321 

_55. 

0.1283 

+21.21 

+1.414 

335  45 

22  23.0 

30441 

20  Z8.7 

+1.0045 

+1.2846 

-6.87  -0.8371  || 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

/ 

G 

JI 

Solar  Day. 
(Sid.  Honr.) 

r 

I^«^. 

Lo«A. 

i 

Lofi. 

In  Arc. 

In  Time. 

In  Arc 

In  Time. 

In  Arc. 

In  Time. 

7 

» 

• 

•     * 

h    m 

• 

h    m 

' 

Feb.      15 

0.1283 

+21.21 

+X.414 

335  45 

22  23.0 

304  4X 

20  Z8.7 

+Z.0045 

+X.2846 

-6.87 

-0.8371 

i6 

0.Z311 

21.43 

1-429 

335  53 

22  23.5 

30338 

20  Z4.5 

Z.0085 

1.2840 

6.94 

0.8419 

»7 

0.1338 

2X.63 

X.442 

335  55 

22  23.7 

30235 

20  Z0.3 

Z.OZ24 

Z.2834 

7.02 

0.8465 

h      i8 

0.1366 

21.79 

x-453 

335  5X 

22  23.4 

30132 

20    6.Z 

X.OZ59 

1.2828 

7.09 

0.8509 

(10.0)  19 

0.1393 

21.92 

Z.461 

335  44 

22  22.9 

30029 

20    Z.9 

i.oz88 

1.2822 

7.Z6 

0.8550 

20 

0.1420 

+22.00 

+1.467 

335  35 

22  22.3 

29926 

X9  57.7 

+Z.0210 

+Z.28Z6 

-7.22 

—0.8590 

21 

0.1448 

22.05 

1.470 

33527 

22  21.8 

29823 

X9  53.5 

Z.0224 

Z.2810 

7.29 

0.8629 

22 

0.1475 

22.08 

1.472 

33524 

22  21.6 

297  20 

X949.3 

1.0230 

Z.2805 

7.35 

0.8666 

23 

0.1503 

22.  ZO 

X.473 

33525 

22  21.7 

296  z6 

19  45.x 

Z.0234 

Z.2799 

7.4X 

0.8702 

24 

0.1530 

22.13 

1.475 

33532 

22  22.1 

29512 

Z9  40.8 

1.0236 

x-2794 

W7 

o»nfi 

25 

0.1557 

+«2.I9 

+1.479 

335  45 

22  23.0 

294    8 

X936.5 

+z.oa40 

+Z.2789 

-7.52 

-0.8768 

26 

0.1585 

22.28 

1.485 

336    X 

22  24.1 

293    4 

X932-3 

1.0249 

X.2784 

7.58 

0.8798 

27 

0.1612 

22.4X 

1.494 

33617 

2225.Z 

292    0 

Z9  28.0 

Z.0265 

Z.2780 

7.63 

0.8827 

28 

0.1640 

22.57 

X.505 

336  3X 

2226.x 

29056 

19  23.7 

Z.0288 

Z.2776 

7.68 

0.8855 

Mar.       I 

0.1667 

22.74 

X.516 

33642 

22  26.8 

28952 

X9  X9.5 

Z.03Z5 

Z.2772 

7-73 

0.8881 

2 

0.1694 

+22.9X 

+1.527 

33646 

22  27.1 

28848 

X9  X5.2 

+1.0345 

+1.2768 

^.77 

-0.8906 

3 

0.1722 

23.05 

1-537 

33646 

22  27.1 

28743 

Z9  Z0.9 

X.0374 

Z.2764 

7.8Z 

0.8929 

4 

0.1749 

23.18 

1.545 

33640 

22  26.7 

28638 

X9   6.5 

Z.0400 

Z.2760 

7.85 

0.8950 

h       5 

0.1777 

23.26 

X.551 

33633 

22  26.2 

28533 

Z9    2.2 

Z.0419 

X.2756 

7.89 

0.8970 

(11.0)    6 

0.1804 

23.31 

X.554 

33625 

22  25.7 

28428 

18  57.9 

Z.0432 

Z.2753 

7.92 

0.8988 

7 

0.183 1 

+23.33 

+1.555 

33620 

22  25.3 

28324 

18  53.6 

+1.0439 

+Z.2750 

-7.95 

-0.9005 

8 

0.1859 

23.34 

X.556 

33620 

22  25.3 

282  Z9 

18  49.3 

Z.0442 

Z.2747 

7.98 

0.9020 

9 

0.1886 

23.36 

x-557 

33626 

22  25.7 

281  14 

1844.9 

Z.0442 

Z.2744 

8.00 

0.9034 

xo 

0.1914 

23.40 

X.560 

33636 

22  26.4 

280    9 

z8  40.6 

X.0445 

Z.2742 

8.03 

0.9047 

xz 

0.1941 

23.49 

X.566 

33652 

22  27.5 

279    4 

z8  36.3 

Z.0451 

Z.2740 

8.05 

a9o6o 

12 

0.1968 

+23.62 

+1.575 

337x0 

22  28.7 

27759 

z8  3Z.9 

+Z.0464 

+X.2738 

-8.07 

-0.9072 

13 

0.1996 

23.76 

1.584 

33728 

22  29.9 

27654 

x8  27.6 

Z.0483 

X.2737 

8.09 

0.9082 

14 

0.2023 

23.96 

x.597 

337  44 

22  30.9 

27549 

z8  23.3 

Z.0509 

Z.2735 

8.Z0 

0.9090 

15 

0.2051 

24.15 

x.6xo 

337  55 

22  31.7 

27444 

z8  Z8.9 

Z.0538 

1.2734 

8.12 

0.9095 

x6 

0.2078 

24.33 

1.622 

338    I 

22  32.1 

27338 

z8  Z4.5 

Z.0567 

X.2733 

8.X3 

0.9098 

17 

0.2105 

+24.48 

+X.632 

338    x 

22  32.1 

27233 

z8  Z0.2 

+X.0595 

+1.2733 

-8.Z3 

— 0.9101 

z8 

0.2x32 

24.6x 

Z.64Z 

33758 

22  31.9 

27za8 

z8    5.9 

z.o6z8 

x.2733 

8.Z4 

a9i03 

19 

0.2160 

24.67 

X.645 

337  53 

22  31.5 

27023 

z8    Z.5 

Z.0634 

Z.2732 

8.Z4 

0.9Z04 

h        20 

0.2187 

24.72 

X.648 

33748 

22  31.2 

269  z8 

X7  57-2 

X.0643 

Z.2732 

8.Z4 

a9X05 

(lS.0)  21 

0.22x4 

24-73 

X.649 

337  47 

22  31.1 

268x4 

X7  52.9 

Z.0647 

z.2732 

8.Z4 

0.9104 

22 

0.2241 

+24.74 

+1.649 

337  5x 

22  3X.4 

267    9 

Z7  48.6 

+Z.0646 

+X.2733 

-8.Z3 

-0.9102 

23 

0.2269 

24.75 

X.650 

337  59 

22  31.9 

266    4 

X7  44.3 

Z.0644 

x-2734 

8.Z2 

0.9098 

24 

0.2296 

24.79 

X.653 

33813 

22  32.9 

26459 

X7  39.9 

x.0643 

X.2735 

8.ZZ 

0.9093 

25 

0.2324 

24.86 

1.657 

33831 

22  34.1 

26355 

17  35.7 

z.0647 

Z.2736 

8.Z0 

0.9086 

26 

0.2351 

24.97 

X.665 

33849 

22  35.3 

262  5Z 

17  31.4 

Z.0657 

x.2737 

8.09 

0.9078 

27 

0.2378 

+25.  IX 

+X.674 

339   7 

22  36.5 

26Z  46 

Z7  27.1 

+Z.0672 

+Z.2739 

-8.07 

-a9o69 

28 

0.2406 

25.26 

X.684 

339  2X 

22  37-4 

26042 

Z7  22.8 

Z.0693 

Z.2741 

8.05 

0.9059 

29 

0.2433 

25.43 

X.695 

339  3x 

82  38.  Z 

25937 

17  18.5 

Z.0717 

X.2743 

8.03 

0.9047 

30 

0.2461 

25.59 

x.706 

339  35 

22  38.3 

25833 

X7  X4-2 

Z.0742 

X.2745 

8.0Z 

0.9034 

3x 

0.2488 

25-71 

X.714 

339  35 

22  38.3 

25729 

Z7    9.9 

1.0763 

z.2747 

7^ 

a902o 

Apr.       I 

0.2515 

+25.80 

+1.720 

339  33 

22  38.2 

25625 

X7    5.7 

+1.0779 

+X.2750 

-7.95 

-0.9004 

2 

0.2543 

+25.85 

+1.723 

33929 

22  37.9 

25521 

Z7    Z.4 

+1.0790 

+X.2753 

-7.92 

-0.8987 
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FOR  WASHINGTON  MEAN  MIDlJiGHT 

/ 

G 

H 

Solar  Day. 
(Sid.  Hour.) 

T 

^g. 

Lo«4 

i 

Lof^. 

In  Arc. 

InTima 

In  Arc 

In  Time. 

In  Arc. 

In  Time. 

!  Apr.    I 

y 
0.2515 

If 
+25.80 

8 
+1.720 

0  f 
339  33 

h  m 
22  38.2 
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0.3337 

+28.91 

+1.927 

344  4 

22  56.3 

22545 

15  3.0 
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0.7227 

zo 
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+Z.Z345 

+1.2968 

-5.07 
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0.5253 

39.82 

2.655 

35143 

23  26.9 

Z62  38 

zo  50.5 

Z.2428 

X.3070 

2.63 

0.4204 

IZ 
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0.5500 

41.41 

2.761 

352    6 

23  28.4 

X5432 

10  z8.z 

X.2593 

Z.3032 

3-75 

0.5743 

h 

20 

0.5527 

41.54 

2.769 

35159 

23  27.9 

X5338 

zo  Z4.5 

Z.2608 

X.3027 

3.87 

0.5880 

(»o.o] 

2Z 

0.5555 

+41.62 

+2.775 

35153 

23  27.5 

X5243 

xo  X0.9 

+Z.26Z8 

+Z.3022 

+3.99 

+0.60Z2 

22 

0.5582 

4X.68 

a.779 

35149 

23  27.3 

15x49 

xo   7.3 

Z.2624 

Z.30Z7 

4.ZX 

0.6Z39 

23 

0.56x0 

4175 

2.783 

35149 

23  27.3 

15054 

xo   3.6 

Z.263Z 

Z.30Z2 

4*23 

0.6261 

24 

0.5637 

41.82 

2.788 

35152 

23  27.5 

X49  59 

959.9 

Z.2639 

Z.3006 

4*34 

a6378 

25 

0.5664 

41.92 

2.795 

35x58 

23  27.9 

X49   4 

956.3 

Z.2648 

Z.300Z 

4-45 

0.6491 

26 

0.5692 

+42.07 

+2.805 

352    6 

23  28.4 

148    9 

952.6 

+Z.266I 

+X.2995 

+4.56 

+0.6600 

27 

0.5719 

42.25 

2.8x7 

35213 

23  28.9 

X47X4 

948.9 

Z.2679 

Z.2990 

4.67 

0.6705 

28 

0.5747 

42.46 

2.831 

352x9 

23  29.3 

146  z8 

945.2 

Z.2700 

Z.2984 

4.78 

0.6806 

29 

0.5774 

42.70 

2.847 

35222 

,23  29.5 

1452a 

94X.5 

1.2723 

Z.2978 

4.89 

0.6903 

30 

0.5801 

42.93 

2.862 

352  2X 

23  294 

14426 

937.7 

Z.2748 

Z.2972 

5.00 

0.6998 

0.5829 

+43.15 

+2.877 

35218 

2329.2 

X4330 

934.0 

+Z.2770 

+Z.2966 

+5.  IX 

+0.7089 

Aug. 

0.5856 

43.34 

2.889 

352  XX 

2328.7 

X4a34 

930.3 

Z.2790 

Z.2960 

5.22 

0^7x77 

0.5884 

43.48 

2.899 

352    4 

23  28.3 

14x38 

926.5 

Z.2806 

1.2954 

5.32 

0.7262 

0.59x1 

43.60 

2.907 

35157 

23  27.8 

X404X 

922.7 

Z.28I9 

Z.2948 

5-42 

0.7344 

h 

0.5938 

43.67 

2.9XX 

351  51 

23  27.4 

X39  45 

9x9.0 

Z.2827 

Z.2942 

5.52 

0.7423 

(ai.o) 

5 

0.5966 

+43.72 

+2.915 

35x48 

23  27.2 

Z3848 

9x5.3 

+Z.2833 

+X.2936 

+5.62 

+<».75oo 

0.5993 

43.77 

2.9x8 

35149 

23  27.3 

X37  5X 

9XX.4 

Z.2837 

Z.2930 

5.72 

0.7575 

0.6021 

43.83 

2.922 

35152 

23  27.5 

X3654 

9   7-6 

Z.2843 

1.2924 

5.82 

0.7648 

0.6048 

43.92 

2.929 

35x58 

23  27.9 

X35  57 

9    3.8 

Z.285Z 

Z.29Z7 

5.9X 

0.77x9 

0.6075 

44.04 

2.936 

352    6 

23  28.4 

X34  59 

859.9 

Z.286Z 

Z.29Z1 

6.00 

0.7787 

0.6x02 

+44.20 

4<i-947 

352  XX 

23  28.7 

134    X 

856.1 

+Z.2876 

+1.2904 

+6.09 

40.7852 

0.6130 

44.38 

2.959 

352x5 

23  29.0 

X33    3 

852.2 

Z.2893 

Z.2898 

6.x8 

0.79x5 

a6i57 

44-57 

2.971 

352  16 

23  29.  z 

X32    5 

848.3 

Z.29Z2 

1.289Z 

6.27 

0.7976 

0.6184 

4476 

2.984 

35214 

23  28.9 

X3Z    6 

8444 

1.2930 

Z.2885 

6.36 

0.8035 

0.62  xz 

44.92 

2.995 

352    9 

23  28.6 

X30   7 

840.5 

Z.2947 

1.2879 

6.44 

0.8094 

0.6239 

+45.06 

+3.004 

352    3 

23  28.2 

X29    7 

836.5 

+Z.296Z 

+z.fl872 

+6.52 

+o.8z5r 

z6 

0.6266 

+45.15 

+3.010 

351  54 

23  27.6 

128    8 

832.5 

+1.2972 

+z«a866 1+6.60 

+0.8204 

'9 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

, 

/ 

G 

H 

lAi^h.}       ' 

Solar  Day. 
(Sid.  Hoar.) 

T 

^g. 

Loci. 

InAra 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

y 

m 

• 

•     t 

h    m 

•     f 

h    m 

" 

Aug. 

i6 

0.6266 

+45-15 

+3.0Z0 

35154 

23  27.6 

128    8 

832.5 

+Z.2972 

+Z.2866 

+6.60  1  +0.8204  i| 

17 

0.6294 

45.22 

3.015 

35148 

23  27.2 

Z27    8 

828.5 

1-2979 

Z.2860 

6.68 

0.8254 

i8 

0.6321 

45.25 

3.OZ7 

35144 

23  26.9 

Z26    9 

824.6 

1.2983 

1.2854 

6.76 

0.8302  1 

h 

19 

0.6348 

45.28 

3.OZ9 

35142 

23  26.8 

125    9 

8  20.6 

Z.2986 

Z.2848 

6.83 

0.8349 

[22.0] 

)20 

0.6376 

45.31 

3.02Z 

35144 

23  26.9 

124    9 

8  z6.6 

Z.2989 

Z.2842 

6.90 

0.8395 

21 

0.6403 

+45.37 

+3-025 

35148 

23  27.2 

123    9 

8Z2.6 

+1.2994 

+Z.2836 

+6.98 

+0.8440 

22 

0.643  z 

45.46 

3.031 

35154 

23  27.6 

122    9 

8    8.6 

1.300Z 

Z.2830 

7.05 

0.8484 

23 

0.6458 

45.60 

3.040 

352    I 

23  28.  z 

I2Z     9 

8    4.6 

1-3013 

Z.2825 

7.Z2 

0.8526 

24 

0.6485 

45.77 

3051 

352    7 

23  28.5 

Z20     8 

8    0.5 

Z.3028 

Z.28Z9 

7.Z8 

0.8566 

25 

0.6513 

45.97 

3.065 

352  II 

23  28.7 

119    7 

756.5 

Z.3046 

Z.28Z4 

7-25 

0.8604 

26 

0.6540 

+46.17 

+3.078 

352  12 

23  28.8 

Z18    6 

752.4 

+Z.3065 

+Z.2809 

+7.31 

+O.864Z 

27 

0.6568 

46.36 

3.091 

352    9 

23  28.6 

117    5 

748.3 

1.3084 

Z.2804 

7-37 

0.8676 

28 

0.6595 

46.53 

3.102 

352    5 

23  28.3 

zz6    4 

7  44-3 

1.310Z 

1-2799 

7-43 

0.8709 

29 

0.6622 

46.66 

3.111 

35159 

23  27.9 

115    3 

740.2 

1.31Z4 

1.2794 

7.48 

O.874Z 

30 

0.6650 

46.75 

3."7 

35152 

23  27.5 

ZZ4    z 

736.1 

1-3123 

Z.2789 

7.53 

0.8772 

31 

0.6677 

+46.80 

+3.120 

35147 

23  27.Z 

112  59 

731.9 

+Z.3Z29 

+Z.2784 

+7.58 

+O.880Z 

Sept 

z 

0.6705 

46.82 

3-121 

35144 

23  26.9 

III  57 

727.8 

X-3132 

Z.2780 

7-63 

0.8829 

2 

0.6732 

46.84 

3-123 

35145 

23  27.0 

no  55 

723.7 

1.3133 

Z.2776 

7.68 

0.8856 

h 

3 

0.6759 

46.86 

3124 

35148 

23  27.2 

10953 

719.5 

1.3135 

Z.2772 

7.72 

0.8881 

(23.0] 

1    4 

0.6787 

46.91 

3.127 

351  54 

23  27.6 

108  51 

715.4 

I-3138 

Z.2768 

7.76 

0.8904 

5 

0.6814 

+47.00 

+3.133 

352    I 

2328.1 

10749 

7ZZ.3 

+1.3144 

+Z.2764 

+7.80 

+0.8926 

6 

0.6842 

47.12 

3.141 

352    8 

23  28.5 

10646 

7    7.1 

1.3154 

Z.2760 

7-84 

0.8947 

7 

0.6869 

47.26 

3.151 

352  14 

23  28.9 

10543 

7    2.9 

Z.3166 

1.2757 

7.88 

0.8967 

8 

0.6896 

47.42 

3.161 

352*17 

23  29.  z 

Z0440 

658.7 

Z.3Z80 

1.2754 

7-91 

0.8986 

9 

0.6924 

47.58 

3.172 

35218 

23  29.2 

10337 

654.5 

1.3195 

Z.275Z 

7-94 

0-9003 

zo 

0.6951 

+47.73 

+3.182 

35215 

23  29.0 

10234 

650.3 

+Z.32ZO 

+Z.2748 

+7-97 

+0.9019 

zz 

0.6979 

47.85 

3.190 

352  II 

23  28.7 

loz  3Z 

646.Z 

Z.3222 

1-2745 

8.00 

0.9033 

Z2 

0.7006 

47-93 

3.195 

352    5 

23  28.3 

100  28 

64Z.9 

1-3230 

1.2743 

8.03 

a9046 

13 

0.7033 

47-97 

3.198 

352    0 

23  28.0 

9925 

637.7 

1.3235 

1.2741 

8.05 

0.9058 

14 

0.7061 

48.00 

3.200 

35157 

23  27.8 

98  2Z 

633.4 

1.3237 

i.a739 

8.07 

0.9068 

15 

0.7088 

-+48.00 

+3.200 

351  56 

23  27.7 

9717 

6  29.Z 

+1-3237 

+1.2737 

+8.09 

+0.9077 

z6 

0.7116 

48.0Z 

3.201 

351  59 

23  27.9 

96  Z3 

624.9 

1-3238 

1-2735 

8.Z0 

0.90S5 

17 

0.7143 

48.03 

3.202 

352    3 

23  28.2 

95    9 

6  20.6 

1-3239 

1-2734 

8.ZZ 

0.9092 

z8 

0.7170 

48.10 

3.207 

352  II 

23  28.7 

94    6 

6Z6.4 

1-3244 

1-2733 

8.Z2 

0.9098 

h 

19 

0.7198 

48.20 

3.213 

35220 

23  29.3 

93    2 

6  Z2.Z 

1.3251 

1-2733 

8.Z3 

0.9Z02 

(0.0) 

20 

0.7225 

+48.35 

+3223 

35228 

23  29.9 

9158 

6    7.9 

+  1.3263 

+1.2732 

+8.Z3 

+0.9105 

2Z 

0.7253 

48.51 

3-234 

35234 

23  30.3 

9054 

6    3.6 

1.3277 

X.2732 

8.14 

0.9106 

22 

0.7280 

48.70 

3-247 

35238 

23  30.5 

8950 

559.3 

x-3293 

1.2731 

8.Z4 

0.9106 

23 

0.7307 

48.90 

3.260 

35239 

23  30.6 

8846 

555.1 

1-3310 

1.2731 

8.Z4 

0.9105 

24 

0.7334 

49.05 

3.270 

35238 

23  30.5 

8742 

550.7 

1.3324 

Z.2732 

8.Z3 

0.9103 

25 

0.7362 

+49.19 

+3.279 

35234 

23  30.3 

8638 

546.5 

+1-3336 

+1.2733 

+8.X3 

+0.9100 

26 

0.7389 

49.27 

3-285 

352  30 

23  30.0 

8534 

542.3 

1.3345 

1-2734 

8.Z2 

0.9096 

27 

0.7416 

49.32 

3.288 

35227 

23  29.8 

8429 

5  37-9 

1.3350 

1.2735 

8.ZZ 

0.9090 

28 

0.7443 

49-35 

3.290 

35226 

23  29.7 

8325 

533.7 

1.3352 

1.2736 

8.09 

0.9083 

29 

0.747Z 

49-36 

3.291 

35228 

23  29.9 

82  2Z 

529-4 

1-3353 

1.2738 

8.08 

0.9075 

30 

0.7498 

+49.37 

+3.291 

35233 

23  30.2 

8z  z6 

525.Z 

+1.3353 

+1.2740 

•f8.o6 

+0.9065 

Oct. 

I 

0.7526 

+49-39     +3-293 1 

35240 

2330:7 

80  Z2 

5  20.8 

+1.3355 

+1.2742 

+8.04    +0.9054  l| 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

/ 

G 

H 

Solar  Day. 

(Sid.  Hour.) 

T 

ff 

LCW^. 

l^h. 

i 

Lo«/. 

In  Axe. 

In  Time. 

In  Arc 

In  Time. 

In  Arc 

In  Time. 

y 

m 

8 

•     * 

b    m 

• 

b    m 

m 

Oct        X 

0.7526 

+49-39 

+3-293 

35240 

23  30.7 

80  X2 

520.8 

+1.3355 

+X.2742 

+8.04 

+0.9054 

a 

0.7553 

49-47 

3.298 

35249 

23  31.3 

79    8 

5x6.5 

x-3359 

1.2744 

8.02 

0.904X 

3 

0,7580 

49-58 

3-305 

35259 

23  31.9 

78    4 

5x2.3 

X.3367 

1.2747 

7.99 

0.9027 

b        4 

0.7608 

49-71 

3.314 

353    7 

23  32.5 

77    0 

5    8.0 

X.3377 

X.2749 

7.96 

0.90XX 

(1^)    5 

0.7635 

49.87 

3.325 

35314 

23  32.9 

7556 

5    3.7 

1.3390 

X.2752 

7-93 

0.8994 

6 

0.7663 

+50.03 

+3-335 

35318 

23  33.2 

7452 

459.5 

+X.3404 

+1.2755 

+7.90 

+0.8976 

7 

0.7690 

50.19 

3.346 

35319 

23  33.3 

7348 

455.2 

X.3418 

1.2758 

7.86 

0.8956 

8 

0.7717 

50.31 

3.354 

35317 

23  33.x 

7244 

450.9 

X.3429 

X.2762 

7.82 

0.8935 

9 

0.7745 

50.41 

3-361 

353x5 

23  33.0 

7x40 

446.7 

X.3437 

X.2766 

7.78 

0.8913 

zo 

0.7772 

50.49 

3.366 

353x2 

23  32.8 

7036 

442.4 

x-3444 

X.2770 

7.74 

0.8890 

ZI 

0.7800 

+50.52 

+3.368 

353" 

23  32.7 

6932 

438.1 

+X.3447 

+1.2774 

+7.70 

+0.8866 

12 

0.7827 

50.53 

3-369 

353  12 

23  32.8 

6829 

433.9 

X.3448 

1.2778 

7.65 

0.8840 

13 

0.7854 

50.54 

3-369 

35316 

23  33.1 

6725 

429.7 

X.3448 

X.2782 

7.60 

0.8813 

14 

0.7882 

50-57 

3-371 

35323 

23  33.5 

6622 

425.5 

X.3449 

X.2787 

7.55 

0.8784 

X5 

0.7909 

50.63 

3-375 

35332 

23  34.x 

6518 

4  21.2 

X.3454 

X.2792 

7.50 

0.8753 

z6 

0.7937 

+50.73 

+3.382 

353  43 

23  34.9 

64x4 

4x6.9 

+1.3460 

+X.2797 

+7.45 

+0.8720 

X7 

0.7964 

50.88 

3.392 

353  53 

23  35-5 

63  XX 

4x2.7 

X.3472 

X.2802 

7.39 

0.8686 

z8 

0.7991 

51-05 

3.403 

354    2 

23  36.1 

6a    8 

4    8.5 

X.3486 

Z.2807 

7.33 

0.8650 

h      19 

0.80x9 

5x.a6 

3-417 

354    9 

23  36.6 

6x    6 

4    4.4 

X.3502 

Z.28X3 

7-27 

0.8613 

{M)  ao 

0.8046 

51-45 

3-430 

354x2 

a3  36.8 

60    4 

4    0.3 

X.3518 

Z.2818 

7.20 

0.8574 

ax 

0.8074 

+51-64 

+3.443 

354x4 

23  36.9 

59    2 

356.1 

+1.3534 

+X.2824 

+7.X3 

40.8533 

22 

0.8  lOX 

5X.81 

3.454 

35413 

23  36.9 

58    0 

352.0 

X.3548 

Z.2830 

7.06 

0.8490 

23 

0.8x28 

51-93 

3.462 

354x2 

23  36.8 

5657 

3  47-8 

X.3558 

z.283f5 

6.99 

0.8446 

a4 

0.8x56 

52.03 

3.469 

354  XX 

23  36.7 

55  55 

343.7 

X.3566 

1.2842 

6.92 

0.8400 

25 

0.8183 

52.07 

3.471 

354x0 

23  36.7 

54  53 

339.5 

1.3571 

X.2848 

6.84 

a.835a 

26 

0.82  II 

+52.IX 

+3-474 

354x4 

23  36.9 

5351 

335.4 

+1.3573 

+1.2854 

+6.76 

+o.83oa 

a? 

0.8238 

52-15 

3-477 

35420 

23  37.3 

5249 

33X.3 

1-3575 

X.2861 

6.68 

a825o 

a8 

0.8265 

52.19 

3-479 

35428 

23  37.9 

5148 

327.2 

1-3578 

1.2867 

6.60 

a8x96 

29 

0.8293 

52.27 

3-485 

35438 

23  38.5 

5047 

323.1 

X.3583 

x-2873 

6.51 

0.8x40 

3o 

0.8320 

52.40 

3-493 

354  49 

23  39.3 

4946 

319.1 

X.3593 

1.2879 

6.43 

0.8082 

31 

a8343 

+52.55 

+3.503 

354  59 

23  39.9 

4845 

315.0 

+X.3605 

+1.2885 

+6.34 

+0.8022 

Nov.        I 

0.8375 

5»-74 

3.516 

355    8 

23  40.5 

47  44 

3x0.9 

X.3619 

1.2892 

6.25 

0.796X 

a 

0.8402 

52.93 

3*529 

355x4 

23  40.9 

4643 

3    6.9 

1.3634 

1.2899 

6.x6 

0.7897 

b        3 

0.8430 

53-13 

3.542 

35517 

23  41.X 

45  43 

3    2.9 

1.3650 

X.2905 

6.06 

0.783X 

(S.O)    4 

0.8457 

53-29 

3.553 

355x7 

23  4X.X 

4442 

258.8 

1.3664 

X.2912 

5.97 

0.7762 

5 

0.8485 

+53.43 

+3.562 

355x6 

2341.1 

4342 

254.8 

+1.3675 

+1.2919 

+5-87 

4*0.7690 

6 

0.85x2 

5356 

3.571 

355  X5 

23  41-0 

4242 

2  50.8 

X.3684 

X.2926 

5.77 

0.7615 

.7 

0.8539 

53.62 

3.575 

355x5 

23  4X.0 

4x42 

246.8 

1.3690 

1.2932 

5.67 

0.7537 

8 

0.8567 

53.67 

3-578 

355x6 

234X.1 

4042 

242.8 

X.3694 

1.2939 

5.57 

0.7456 

9 

0.8594 

53.71 

3*58i 

355  2Z 

23  4X.4 

39  43 

238.9 

1.3697 

x-2945 

5.46 

0.7373 

zo 

0.8622 

+53.76 

+3-584 

35527 

23  41-8 

3843 

2  34-9 

+X.3701 

+X.2952 

+5-36 

+0.7287 

zz 

0.8649 

53.85 

3.590 

35536 

23  42.4 

37  43 

230.9 

1.3707 

X.2958 

5-25 

0.7198 

za 

0.8676 

53.97 

3.598 

35546 

2343.x 

3644 

2  26.9 

1.3716 

X.2965 

5.X4 

0.7107 

13 

0.8703 

54.14 

3.609 

355  57 

23  43.8 

35  45 

2  23.0 

1.3728 

X.2971 

5-03 

0.701a 

14 

0.8731 

54.36 

3.624 

356    6 

23  44-4 

3446 

2  19. 1 

1.3744 

1-2977 

4-9X 

0.6913 

15 

0.8758 

+54.58 

+3.639 

356x3 

23  44-9 

33  47 

2  x5.x 

+1.3762 

+1.2983 

+4.80 

-H>.68io 

z6 

0.8785 

+54.81 

+3.654 

35618 

23  45.2 

3248 

a  ZZ.2 

+X.3780 

+1.2989 

+4-68 

+0.6702 
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INDEPENDENT  STAR-NUMBERS,  1898. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

/ 

G 

H 

,1 

1  Solar  Day. 
(Sid.  Hour.) 

T 

^8> 

Loff>|> 

i 

LPKi 

InAra 

In  lima. 

InAra 

In  Time. 

In  Arc. 

In  Time. 

y 

m 

• 

•     1 

h    m 

•     t 

h    m 

m 

Nov.      x6 

0.8785 

+54.81 

+3654 

35618 

23  45.2 

3248 

2  XI.2 

+1.3780 

+X.2989 

+4.68 

40.6702 

17 

0.8812 

55.05 

3.670 

35620 

23  45-3 

3x49 

2     7.3 

X.3799 

X.2995 

4.56 

0.6590 

h       i8 

0.8840 

55.27 

3.685 

35620 

23  45.3 

3051 

2     3.4 

X.38X6 

Z.300Z 

4.44 

0.6474 

(4.0)  19 

0.8867 

55-44 

3.696 

35619 

23  45.3 

2953 

159.5 

X.3829 

X.3007 

4.32 

0.6354 

20 

0.8895 

55.57 

3.705 

35617 

2345.1 

2855 

155.7 

X.3840 

1.30x3 

4.20 

0.6230 

21 

0.8922 

+55.68 

+3.712 

35617 

23  45.1 

2757 

X  5X.8 

+X.3848 

+X.30X8 

+4.08 

+Ou6z02 

22 

0.8949 

55.76 

3.717 

35619 

23  45.3 

2659 

147.9 

X.3854 

1.3024 

3.96 

0.5969 

23 

0.8977 

55.83 

3.722 

35624 

23  45.6 

26    I 

X44.Z 

X.3860 

X.3029 

3.83 

0.5829 

24 

0.9004 

55-9X 

3.727 

35630 

23  46.0 

25    3 

X  40.2 

X.3865 

1.3034 

3.70 

0.5681 

25 

0.9032 

56.03 

3.735 

35639 

23  46.6 

24    5 

X36.3 

1.3873 

X.3039 

3.57 

0.5526 

26 

0.9059 

+56.16 

+3.744 

35649 

23  47-3 

23    8 

132.5 

+1.3884 

+1.3044 

+3.44 

-K).5364 

27 

0.9086 

56.35 

3.757 

35658 

23  47-9 

22  xz 

X  28.7 

1.3897 

1.3049 

3.31 

0.5195 

28 

0.9114 

56.55 

3.770 

357    5 

23  48.3 

2X  X4 

X24.9 

1.39x3 

X.3053 

S.z8 

0.50x7 

29 

0.9141 

56.79 

3.786 

35710 

23  48.7 

20  17 

X  2X.Z 

1.3930 

1.3058 

3-04 

0.4830 

30 

0.9x69 

57.03 

3.802 

35713 

23  48.9 

X920 

X  X7.3 

1.3948 

Z.3062 

2.91 

0.4634 

Dec.        I 

0.9196 

+57.24 

+3-8x6 

35713 

23  48.9 

X823 

I  13.5 

+1.3964 

+X.3066 

+2.77 

+0.4428 

a 

0.9223 

57.42 

3.828 

357" 

23  48.8 

X726 

X    9.7 

X.3978 

1.3070 

a.64 

0.42x0 

3 

0.9251 

57.58 

3.839 

35710 

23  48.7 

Z629 

X    5-9 

1.3990 

1.3073 

«.5o 

0.3978 

h         4 

0.9278 

57.70 

3.847 

357    8 

23  48.5 

X532 

I    2.1 

X.4000 

1.3077 

a.36 

0.3732 

(5.0)    5 

0.9306 

57.78 

3.852 

357    7 

23  48.5 

M35 

058.3 

z.40o6 

1.3080 

2.22 

0.3468 

6 

0.9333 

+57.86 

+3.857 

357    9 

23  48.6 

13  39 

054.6 

+Z.40ZZ 

+X.3083 

+2.08 

+0.3187 

7 

0.9360 

57.94 

3.863 

35713 

23  48.9 

xa42 

0  50.8 

1-40x7 

Z.3086 

1.94 

0.2886 

8 

0.9388 

58.04 

3.869 

35719 

23  49.3 

XZ  46 

047.1 

1.4025 

Z.3088 

Z.80 

0.2558 

9 

0.9415 

58.18 

3.879 

35727 

23  49.8 

1049 

043.3 

1.4034 

X.309Z 

Z.66 

0.2203 

zo 

0.9443 

58.36 

3.891 

357  35 

23  50.3 

9  53 

039.5 

1.4048 

1.3094 

X.52 

0.1817 

ZI 

0.9470 

+58.60 

+3.907 

35742 

23  50.8 

857 

035.8 

+1.4065 

+X.3096 

+Z.38 

+0.X389 

12 

0.9497 

58.84 

3.923 

357  47 

23  51.X 

8    0 

032.0 

x.4o8a 

Z.3098 

Z.24 

0.0914 

13 

0.9525 

59.11 

3.941 

35751 

23  51.4 

7   4 

028.3 

Z.4102 

z«3zoo 

Z.09 

0.0385 

14 

0.9552 

59.38 

3-959 

35751 

23  51.4 

6   8 

024.5 

X.4X2X 

1.3X0Z 

0.95 

9.9773 

15 

0.9580 

59.62 

3.975 

357  49 

23  51-3 

5x2 

oao.8 

1.4139 

1.3103 

0.80 

9.9063 

x6 

0.9607 

+59.83 

+3.989 

35746 

23  5X.X 

4x6 

0  Z7.1 

+1.4155 

+Z.3104 

+0.66 

+9.8207 

17 

0.9634 

60.00 

4.000 

357  43 

23  50.9 

320 

0Z3.3 

1.4167 

1.3105 

0.52 

9.7135 

18 

0.9662 

60. 14 

4.009 

35740 

23  50.7 

2  24 

0   9.6 

X.4178 

1.3105 

0.37 

9.5720 

h      19 

0.9689 

60.25 

4.0x7 

357  39 

23  50.6 

X28 

0    5.9 

X.4Z86 

X.3Z06 

0.23 

9.3592 

(6.0)  20 

0.9717 

60.34 

4.023 

35741 

23  50.7 

03a 

0     2.Z 

1.4192 

Z.3106 

+0.08 

4^.9248 

21 

0-9744 

+60.43 

+4.029 

357  44 

2350.9 

35936 

23  58.4 

+1.4x98 

+X.3X06 

-0.06 

-8.7832 

22 

0.9771 

60.55 

4.037 

35750 

23  51.3 

35840 

2354.7 

1.4207 

X.3X06 

aao 

9.3126 

23 

0.9799 

60.69 

4.046 

35756 

23  5X.7 

357  44 

23  50.9 

1.42x7 

X.3105 

0.35 

9.5442 

24 

0.9826 

60.87 

4.058 

358    2 

23  52.x 

35648 

23  47.2 

1^230 

X.3X05 

0.49 

9.6943 

25 

0.9854 

6z.xi 

4.074 

358    7 

23  52.5 

35551 

23  43-4 

1.4245 

X.3X04 

0.64 

9.8052 

26 

0.9881 

+61.35 

+4.090 

35810 

23  52.7 

354  55 

23  39.7 

+1.4262 

+X.3X03 

-0.78 

-9.8939 

27 

0.9908 

6X.58 

4.105 

358x1 

23  52.7 

353  59 

23  35-9 

X.4279 

X.3X02 

0.92 

9.9671 

28 

0.9936 

6x.8x 

4.X21 

358x0 

23  52.7 

353    3 

23  32.2 

1.4295 

Z.3Z00 

1.07 

0.0297 

29 

0.9963 

62.02 

4.135 

358    6 

23  52.4 

352    7 

23  28.5 

1.4310 

z.3098 

x.ax 

0.0841 

30 

0.9991 

62.20 

4.147 

358    2 

23  52.1 

351  XI 

23  24.7 

1.4323 

X.3096 

X.36 

0.1322 

31 

1.0018 

+62.32 

+4.155 

357  57 

23  51.8 

350x4 

23  20.9 

+1.4332 
+1.4339 

+1.3094 

-1.50 

-0.1756 

32 

1.0045 

+62.42 

+4. 161 

.357J4 

23  5X.5 

349  x8 

23  Z7.2 

+Z.3092 

Z!!?l. 

-0.2152 
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MEAN  PLACES  FOR  1898.0.     (January 

o*.o— 0^.382,  Washington.) 

Name  of  Star. 

Maimi- 
tudtt. 

Rlgbt  AwwuioD. 

Annnal 

Variation 

DacUnatloii. 

Annnal 
Variation. 

a  Andromedae 

2.1 

h      m       . 

0    3     6.853 

a 
+  3.0930 

4-  28   31    38.15 

1 
4-19.884 

*     p  Cassiopeiae  . 

2.4 

0    3  44.008 

3.1787 

4-  58   35    12.62 

19.850 

*  23  Andromedae 

4-9 

0    5     I. no 

3.1051 

+  45  30  15.97 

20.034 

4  Draconis  (H.)      •  S.  P. 

5.x 

0    7  25.833 

a.8754 

4-IOI    49      I.19 

20.020 

r  Veg^si(Algenib.), 

2.8 

0    7  58.961 

3.0846 

+   14  36  59.23 

20.022 

♦     «r  Andromedae 

4.4 

0  12  59.912 

+  3."5i 

4-  36   13    10.79 

4-19.980 

*      <  Ceti     .... 

3.6 

0  14  13.650 

3.0526 

-    9  23  22.86 

19.954 

♦     6  Ursae  Minoris      •  S.  P. 

6.2 

0  14  21.998 

0.2410 

4-  91  44    4.09 

19.939 

*  44  Piscinm 

5.8 

0  20  10.396 

3.0734 

4-     I  22  29.29 

19.950 

p  Hydri .... 

2.8 

0  20  23.340 

3.2184 

-  77  49  43.54 

20.280 

la  Ceti     .... 

6.0 

0  24  49.978 

+  3.06U 

-    4  31  14.98 

4-19.933 

K  Draconis     .        .S.P. 

3.8 

0  29    7.940 

2.5873 

4-109  38  58.66 

19.885 

♦     X  Andromedae 

4-4 

0  31  25.870 

3.1927 

4-  33    9  28.10 

19.865 

a  Cassiopeiae  (»ar.) 

a.3 

0  34  43.061 

3.3786 

+  55  58  40-31 

19.782 

/9  Ceti     .... 

2.2 

0  38  28.204 

3.0138 

-  18  32  47.73 

19-795 

21  Cassiopeiae  . 

5-7 

0  38  54.141 

+  3-8716 

+  74  25  50.05 

+19.743 

*     0  Cassiopeiae  . 

4-7 

0  39    2.313 

3.3227 

+  47  43  33.74 

19.747 

*     9  Piscium 

4.8 

0  43  23.351 

3.1080 

4-71  47.80 

19.645 

32«Camelop.  (H.)     .S.P. 

53 

0  48  22.678 

0.4  Z08 

4-  96      I   58.00 

19.594 

*     Y  Cassiopeiae  . 

2.3 

0  50  32.938 

3.5851 

4-  60     9  51.42 

19-553 

*    (I  Andromedae 

4.0 

0  51     5-356 

H-  3.3137 

+  37  56  46.39 

4-19.608 

*  43  Cephei  (H.) 

4.6 

0  54  46.580 

7-3529 

+  85  42  35.96 

19.483 

»  Piscium 

4.3 

0  57  38.914 

3.1098 

4-     7  20  27.47 

19.445 

P  Andromedae 

2.2 

I     4    1. 190 

3.3468 

+  35    4  46.98 

19- 153 

*     «  Tucanae 

4.9 

I  12  18.846 

2.0536 

-  69  25     3.82 

19.162 

*    /  Piscium 

51 

I  12  32.182 

+  3-0903 

+    34  38.35 

4-19.026 

^'Ceti     . 

3.6 

I  18  55.466 

2.9972 

-    8  42  34.86 

18.655 

a  Ursae  Minoris  (Polaris) 

2.2 

I  21  43.699 

24.8320 

4-  88  45  49.11 

18.790 

38  Cassiopeiae  . 

5-9 

I  23  38.003 

4.3902 

4-  69  44   22.60 

18.656 

*     K  Octantis      .         .  S.  P. 

5-4 

I  24  26.146 

8.8756 

-  94  44  12.57 

18.710 

iy  Piscium 

3-7 

I  26     1.450 

4-  3-2038 

4-  14  49  12.04 

4-18.649 

*    0  Andromedae 

4.2 

I  30  48.573 

3.5074 

+  40  53  43.66 

18.129 

*     jr  Piscium 

5-5 

I  31  41.438 

3-1752 

4.  II  37  11.82 

18.517 

a  Eridani  (^Achernar) 

0.4 

I  33  54-549 

2.2312 

^-  57  45  18.01 

18.345 

*     V  Piscium 

4.6 

I  36    7-354 

3. 1 186 

4-    4  58  17.17 

18.313 

0  Piscium 

4.4 

I  40    0.398 

+  3.1632 

4-    8  38  38.94 

4-18.200 

*     C  Ceti     .... 

3-6 

I  46  25.542 

2.9620 

-  10  50  24.42 

17.805 

P  Arietis 

2.8 

I  49    0.223 

3.3051 

4-  20  18  33.84 

17.709 

50  Cassiopeiae  . 

4.1 

I  54  43.000 

5.0273 

+  71  5S  39-95 

17.616 

*     Y  Andromedae 

2.2 

I  S7  38.145 

3.6637 

+  41  50  24.85 

17.420 

a  Arietis 

2.1 

2     I  25.323 

+  3-3727 

4-   22    58   48.33 

-f-17.151 

a  Draconis      .         .  S.  P. 

3-7 

2     I  37.722 

1.6242 

4-1 15     8  12.64 

17.289 

♦     p  Trianguli     . 

31 

2    3  28.378 

3.5572 

+  34  30  17.39 

17.182 

e'Ceti      .... 

4-5 

a     7  35.584 

+  3.1751 

4-    8  22     5.41 

17.009 

*    4  Ursae  Minoris      .  S.  P. 

4.9 

2    9  14.497 

"  0.3095 

4-101  58  23.19 

16.903 

*     Y  Trianguli     . 

4-3 

2  II  14.925 

+  3.5534 

4-  33  22  31.85 

-1-16.821 

♦  67  Ceti     .... 

5.6 

2  II  53.686 

2.9898 

-    6  53  32.39 

16.712 

♦     9  Hydri  .... 

4.2 

2  19  56.064 

1.0572 

-  69     7  24.38 

16.442 

I  Cassiopeiae . 

4.6 

2  20  39.096 

4-8734 

+  66  56  37.51 

16.397 

f*Ceti     .... 

4-5 

2  22  44.113 

+  3.1847 

4-80  10.00 

4-16. 271 

*  Apparent  right  asccnaioDa  of  atars  marked  with  an  asteriak  are  given  after  thoae  of  standard  atari. 
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MEAN  PLACES  FOR  il 

398.a    (January 

o*.o— 0^.382,  Washington.) 

NaoM  of  Star. 

•sr 

Rlgbt  AicMMioa 

Annual 
Variation. 

OMliBAtfoa. 

Vaiiatfoa. 

5  Ursae  Minoris      •  S.  R 

4-5 

h      m       • 
2   27  44.320 

8 
-  O.18OX 

*          *         m 
+103     51        2.25 

m 
+X6.0I2 

*    11  Hydri .        .        .        , 

>      5.3 

«  33  49153 

-   I.413O 

-  79  33  14-75 

15.692 

♦     d  Ceti     .        .        .        , 

4.1 

2  34  15-254 

+  3.0735 

-    0    6  42.17 

15.673 

*     e  Persei. 

.      4.2 

2    37    13.846 

4.0742 

+  48  47  48.95 

X5.426 

r  Ceti     .         .         .         , 

.      3.6 

2    38      0.855 

3.IO4I 

+    2  48  21.17 

X5.3X4 

♦     a  Arietis 

5-5 

2   45    51.601 

+  3.3058 

+  14  39  41.93 

+X4.986 

p  Ursae  Minoris      .  S.  P 

2.2 

2    51      0.015 

-  0.2323 

+105  25  39.71 

14.721 

*  47  Cephei  (H.) 

.      57 

2    52    30770 

+  7.7608 

+  79    0  55.48 

X4.63I 

♦     t  Arietis 

4.6 

2   53   22.704 

3.4226 

+  20  55  56.86 

I4.58X 

a  Ceti     . 

2.6 

2   56  56.786 

3-I3I2 

+    3  41  22.20 

X4.282 

♦    p  Persei  (Aigol)  {var.)  . 

2.3 

3     I  31-776 

+  3.8867 

+  40  33  45.13 

+14.086 

48  Cephei  (H.) 

5-5 

3     7  22.083 

7.4373 

+  77  21  35.54 

13.663 

C  Arietis 

4.8 

3    9    2.235 

3.4408 

+  ao  39  58.92 

X3.525 

a  Persei  •         •         .         « 

1.9 

3  17    2.338 

+  4.2617 

+  49  29  52.91 

X3.053 

♦     <  Hydri .        •        .        . 

5.7 

3  i8  29.954 

-  1.58x5 

-  77  45  39.15 

X3.040 

*    p  Octantis      .         .  S.  P. 

5.7 

3  19  45.205 

-♦-X3.0968 

-  95  52  29.54 

+X2.864 

y*  Ursae  Minoris      .  S.  P. 

3-2 

3  20  53.369 

-  0.1273 

+107  48  11.03 

12.8X2 

♦    /Tauri  .         .         .         , 

4-3 

3  25  14.410 

+  3.3061 

+  12  35  13.81 

X2.537 

c  Eridani 

3-7 

3  28    7.451 

2.8241 

-    9  48  11.97 

X2.366 

a  Persei .... 

3.1 

3  35  39.666 

4.2535 

+  47  27  40.47 

XX.767 

♦     r  Camelopardalis  (H.)  . 

4.6 

3  39  35.086 

+  6.2521 

+  71     I     4.11 

+XX.482 

17  Tauri  .... 

31 

3  41  25.171 

+  3.5584 

+  23  47  22.55 

XX.344 

C  Ursae  Minoris      .  S.  P. 

4.6 

3  47  42.003 

-  2.2342 

+101  53  30.24 

XO.944 

C  Persei. 

3-0 

3  47  43.144 

+  3.7621 

+  31  34  49.73 

xa9io 

♦     r  Hydri  •        .        .        , 

3-3 

3  48  48.821 

-0.9874 

-  74  33    5.35 

10.992 

♦     e  Persei. 

3.0 

3  51     0.381 

+  4.0124 

+  39  42  54-15 

+X0.68X 

Y  Eridani 

3.0 

3  53  16.260 

2.7989 

"  13  47  55.51 

X0.4X6 

♦    A*  Tauri  .... 

4.6 

3  58  39.861 

3.5412 

+  21  48  10.40 

X0.046 

♦     c  Persei. 

4-3 

4     I  15.280 

4-3402 

+  47  26  24.08 

9-894 

Groombr.  2320    .  S.  P 

5-5 

4    6    2.316 

0.1432 

+111  55  15.84 

9.496 

♦    0*  Eridani 

4.2 

4    6  53.168 

+  2.9273 

-    7    6  13.20 

4-  9.585 

r  Tauri  .         .         .        , 

3.8 

4  13  59.285 

+  3.4099 

+  15  22  52.59 

8.921 

*     7j  Ursae  Minoris      .  S.  P 

50 

4  20  28.983 

-1.8066 

+104    0  34.41 

8.182 

17  Draconis     .         .S.  P 

2.8 

4  22  36.712 

+  0.8079 

+118  15  18.06 

8.2X2 

9  Tauri  .        .        .        , 

3.6 

4  22  39.573 

+  3.4985 

+  18  57  14.70 

8.219 

*     d  Mensae 

5.6 

4  24  52.239 

-  4.2001 

-  80  27  12.70 

+  8.093 

*    m  Persei .         •         .         , 

6.0 

4  26  14.238 

+  4.2123 

+  42  50  44.66 

7.958 

A  Draconis     .        .  S.  P 

5.0 

4  28  II. Ill 

-  0.1315 

+111     0  41.06 

7-799 

a  Tauri  {Aldebaran) 

I.O 

4  30    4.016 

+  3.4383 

+  16  18  14.98 

7-477 

♦     T  Tauri  .         .         .        , 

•      4-5 

4  36    7.325 

3.5964 

+  22  45  40.01 

7.150 

a  Camelopardalis  • 

►      4-4 

4  43  54.241 

+  5.9308 

+  66  10    9.20 

+  6.535 

*     i  Tauri  .        .        .        , 

.      5.2 

4  45  24.393 

3.5062 

+  18  39  57.83 

6.366 

c  Aurigae 

.      2.8 

4  50  21.026 

3.9019 

+  33    0  16.25 

5.980 

*     C  Aurigae 

'      3.9 

4  55  20.830 

+  4.1866 

+  40  55  36.86 

5.576  1 

e  Ursae  Minoris      .  S.  P 

4-5 

4  56  25.071 

-  6.3048 

+  97  47  41-54 

5.494 

J I  Orionis 

.      4.7 

4  58  44.376 

+  3.4250 

+  15  15  42.90 

+  5.258 

♦     p  Eridani 

►      2.9 

5     2  50.104 

2.9489 

-    5  13    5.79 

4.892 

0  Aurigae  [CapellcC) 

0.1 

5     9    9-193 

4.4261 

+  45  53  38.72 

3.977  1 

P  Orionis  \Rigel)    . 

.      0.3 

5     9  38.130 

2.88x6 

-    8  19  10.47 

4.365   ' 

♦     T  Orionis 

i_JA 

5  12  39.209 

+  2.9136 

-    6  57  17.48 

+  4102   1 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  thos«  of  standard  stars. 
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MEAN  PLACES  FOR  1898.0.     (January 

0*0— o*.38a,  Washington.; 

- 

Name  of  Star. 

> 

Mami. 
tado. 

Right  Ascension. 

Annual 
Variation. 

Declinadoo. 

Annual 
Variation. 

P  Tauri  . 

.      1.8 

b     m        a 

5  19  50.612 

8 
+  3.7900 

0       f         #» 
+   28   31    16.18 

+  3.3x5 

*    /  Aurigae 

.      5-0 

5  26    5.421 

3.9056 

+  32    7    0.71 

2.975 

Groombridge  966 

.      6.4 

5  26    5.588 

8.0068 

+  74  58  33.88 

2.975 

^  Ononis  (var.) 

.      2.3 

5  26  47.718 

3-0637 

-    0  22  29.06 

2.890 

a  Leporis 

.      2.7 

5  28  13.877 

2.6450 

-  17  53  43.33 

2.770 

*         Groombridge  944 

6.4 

5  29  17.785 

+18.7043 

+  85     8  44.93 

+  «.692 

«  Ononis 

.      1.8 

5  31     2.233 

3.0427 

-     I  16     1.63 

2.528 

a  Columbae     . 

2.7 

5  35  57.395 

+  2.1730 

-  34    7  43.13 

2.055 

«tf  Draconis      •         .S.  P 

4.9 

5  37  32.976 

-  0.3529 

+11 1   II  41.78 

1-637 

*     K  Orionis 

2.3 

5  42  55.100 

+  2.8451 

-    9  42  21.35 

1.496 

ip^  Draconis      .         .  S.  P 

4.8 

5  43  45-052 

-  1-0774 

+107  48     4.30 

4.  1-693 

*     V  Aurigae 

.      4.1 

5  44  25.155 

+  4.1548 

+  39     7     6.86 

X.398 

*     ^  Doradus     .. 

4.4 

5  44  35-595 

0.1054 

-  65  46  25.59 

X.326 

a  Orionis  {var,) 

0.9 

5  49  38.962 

3.2473 

+    7  23  16.58 

0.913 

*    p  Aurigae 

2.0 

5  52     2.826 

4.4020 

+  44  56  12.67 

a685 

*     6  Aurigae 

.      2.9 

5  52  45.993 

+  4.0923 

+  37  12  19.19 

+  0.544 

V  Orionis 

4-5 

6     I  44.963 

+  3.4275 

+  14  46  49.83 

-  0.184 

d  Ursae  Minoris      .  S.  P 

4.4 

6     5  11.837 

-19.4830 

+  93  23  13.28 

0.506 

22  Camelopardalis  (H.) 

4-7 

6     7  36.139 

+  6.6166 

+  69  21  19.62 

0.783 

*     71  Geminorum 

3-5 

6    8  43.282 

3.6229 

+  22  32  10.67 

0.779 

fi  Geminonim 

3.2 

6  16  47.425 

+  3.6314 

+  22  33  56.76 

-  X.589 

*    ^^  Aurigae 

5.1 

6  17     2.627 

4.6261 

+  49  20  23.31 

1.501 

a  Argiis  {Canopus)  . 

-0.8 

6  21  41.330 

+  1.3305 

-  52  38  23.70 

1.886 

*    X  Draconis               .  S.  P. 

3.8 

6  22  53.696 

-  1.0803 

+107  18  41.48 

1.625 

*     y  Geminorum 

4.2 

6  22  54.394 

+  3.5629 

+  20  16  35.62 

2.023 

X  Geminorum 

2.0 

6  31  49.180 

+  3.4672 

+  16  29  10.49 

-  a.823 

*     e  Geminorum 

3.2 

6  37  39.393 

3.6931 

+  25  13  55.39 

3.294 

*    <&*  Aurigae 

5.4 

6  39  23.205 

4.3282 

+  43  40  43.68 

3.28a 

t    a  Canis  Majoris  (Strius) . 

-1.4 

6  40  39.207 

2.6436 

-  16  34  34.56 

4-745 

*     e  Geminorum 

3.7 

6  46    4.053 

+  3-9599 

-^  34    5     3.45 

4.035 

*     C  Mensae 

5.6 

6  48  32.287 

-  4.9156 

-  80  42  22.73 

-  4.X34 

50  Draconis      .         .  S.  P 

5-6 

6  49  39.773 

-  1.9127 

+104  41  10.73 

4.386 

51  Cephei(H.). 

5-3 

6  52  43.624 

+29.6900 

+  87  12  29.54 

4.610 

e  Canis  Majoris 

1-5 

6  54  37-051 

2.3578 

-  28  50    0.42 

4.746 

*     C  Geminorum  (var.) 

4.0 

6  58     3.620 

3.5620 

+  20  43   II.OI 

5.044 

d  Canis  Majoris 

.      1.9 

7     4  14.624 

+  2.4386 

-  26  13  52.29 

-  5.538 

*  63  Aurigae 

5-2 

7     4  38.451 

+  4.1354 

+  39  29  13-32 

5.562 

*     ^  Volantis  (var.)     . 

3-9 

7     9  36.628 

-  0.4964 

~  70  20     1.88 

5.998 

*  25  Camelopardalis  . 

5-3 

7     9  38.143 

+12.9165 

+  82  36  28.76 

6.033 

d  Draconis               .  S.  P 

3-1 

7  12  31.966 

0.0275 

+112  31     4.44 

6.327 

d  Geminorum 

3-5 

7  14     1.921 

+  3.5873 

+  22  10  12.13 

-  6.381 

T  Draconis      .         .  S.  P 

4-5 

7  17  31.064 

—  1. 1220 

+106  50    2.00 

6.762 

Piazzi  vii,  67 

5-7 

7  20  16.347 

+  6.2913 

+  68  40  26.26 

6.918 

*    fi  Canis  Minoris 

31 

7  21  37.231 

+  3.2593 

+    8  29  40.99 

7.029 

X  Ursae  Minoris      .  S.  P 

6.5 

7  24  45.821 

-67.2805 

+  91     0  58.51 

7.257 

a*  Geminorum  (Castor) 

1.9 

7  28    5.634 

+  38373 

+  32     6  44.53 

-  7.596 

t  .  a  Canis  Min.  (Frocyon) 

.      0.5 

7  33  57.767 

3.1430 

+    5  29  10.66 

9.029 

fi  Geminorum  {Pollux^ 

1.2 

7  39    4.526 

3.6780 

+  28  16  20.94 

8.457 

^  Geminorum 

.      5.0 

7  47  15.358 

3.6788 

+  27     I  47.38 

9.070 

*  26  Lyncis 

.      5.8 

7  47  17.193 

+  4.3855 

+  47  49  43.62 

-  9.068 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars, 
t  Periodic  corrections  given  in  the  Appendix  are  still  to  be  applied  to  the  positions  of  Sinus  and  Procyoo. 
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MEAN  PLACES  FOR  1898.0.    (January 

0*0— .0* 382,  Washington. 

» 

Name  of  star. 

Maeni- 
tade. 

Right  AM^aodon. 

Annual 
Variation. 

DadinatioB. 

A«»)ntl 
Variadoo. 

♦        Groombridge  1374 

5.6 

n     m        8 

7  47  59.216 

s 
+  7.2702 

+  74  II  24-97 

-  9-137 

t  Draconis               .  S.  P. 

3-9 

7  48  31.005 

—  0.1830 

+109  59  30.61 

9.171 

♦  ai^  Cancri 

6.0 

7  54  45-644 

+  3.6362 

+  25  40  19.57 

9.623 

3  Ursae  Majoris  (H.) 

5.5 

8    2  40.180 

6.0387 

+  68  46  27^)1 

10.225 

15  Argils  (p)      .         .         . 

3-1 

8     3  12.005 

2.5545 

-  24    0  36.99 

X0.222 

♦     C*  Cancri 

4.8 

8     6  21.766 

+  3.4455 

+  17  57  17.16 

-10.640 

♦     fi  Cancri 

3.8 

8  10  59.046 

+  3-2579 

+    9  29  59.08 

10.890 

*  Cephei  (pr.)          .  S.  P. 

4.4 

8  12  19.512 

-  1.9373 

+102  35  44.55 

X0.973 

*  30  Monocerotis 

3-9 

8  20  33.821 

-f  2.9997 

-    3  34  24-91 

XX.537 

♦     0  Chamaeleontis 

4.6 

8  23  41.876 

-  1.7243 

-  77    9  19-50 

11.742 

ly  Cancri 

5-4 

8  26  48.716 

+  34772 

+  20  47  15.29 

.-Z2.038 

Groombr.  3241    .  S.  P. 

6.5 

8  30  26.877 

-  0.2257 

-H07  48  49.90 

Z2.218 

♦     a  Hydrae 

4-5 

8  33  25.752 

+  3.1454 

■I-    3  41  58.00 

12.464 

*     r  Cancri 

4-9 

8  37  23.070 

3.4793 

•f  21  50    6.80 

12.756 

t  Hydrae 

3-5 

8  41  22.521 

3.1812 

+    6  47  34.71 

13.034 

*     tf*  Cancri  (mfan) 

5.5 

8  48     1.361 

+  3-6716 

+  30  57  56-30 

-13.441 

12  Year  Cat.  1879 .  S.  P. 

5-3 

8  52  13.144 

-  2.5760 

+  99  49  48-80 

X3.659 

t  Ursae  Majoris 

3.3 

8  52  13.517 

-♦-  4.1296 

+  48  26  31.35 

13.941 

«•  Ursae  Majoris 

5.0 

9     I  25.302 

5.3434 

+  67  32  55-35 

X4.323 

K  Cancri 

S.I 

9    2  13.434 

3.2550 

+  "     4  43-43 

14.3x9 

*     e  Hydrae 

4-0 

9    9    3.516 

4-  3.1256 

+    a  44  40.15 

-15.044 

*     fi  Argfis  .... 

2.0 

9  12    4.822 

0.6747 

-  69  17  49-30 

14.8x1 

t  Argfis  .... 

2.6 

9  14  21.383 

1.6009 

-  58  50  45.63 

15.010 

*     a  Lyncis 

3.3 

9  14  50.493 

3.6669 

+  34  49  25.13 

15.056 

a  Cephei          .         .  S.  P. 

2.6 

9  16    8.747 

X.4360 

-H17  50  48.11 

15.185 

I  Draconis  (H.) 

4-5 

9  22  33.474 

+  8.9324 

-I-  81  46  38.02 

-15-522 

a  Hydrae 

2.1 

9  22  34.517 

2.9490 

-    8  12  59.51 

15.474 

d  Ursae  Majoris 

4.8 

9  25  27.869 

5.3865 

-H  70   16  42.65 

X5.603 

0  Ursae  Majoris 

3,2 

9  26     2.106 

4.0364 

+  52     8  31.45 

16.249 

fi  Cephei  (fir.)         .  S.  P. 

3.4 

9  27  20.645 

a79ii 

-H09  53  13.85 

15.762 

*  ID  Leonis  Minoris   . 

4-7 

9  27  58.614 

4-  36917 

+  36  51     1.65 

-15.81X 

*     0  Leonis 

3.8 

9  35  42.435 

4-  3.2061 

+  10  21  22.72 

16.245 

*     C  Chamaeleontis      . 

5.2 

9  36  53-771 

-  1.5872 

-  80  28  59.22 

16.275 

t  Leonis 

3.2 

9  40     3746 

4-  3.4136 

+  24  14  37-78 

16.450 

II  Cephei         .         .  S.  P. 

4.8 

9  40  25.831 

0.8986 

+109     9  29.62 

x«.545 

/4  Leonis          .                  , 

4.0 

9  46  57.810 

4-  34204 

+  26  29  14.46 

-16.820 

*  19  Leonis  Minoris    . 

5-2 

9  51  26.354 

3.6923 

■1-  41  32  29.06 

Z6.986 

79  Draconis      .         .  S.  P. 

6.6 

9  51  35-453 

0.7251 

-1-106  46  48.82 

Z7.018 

*     n  Leonis 

5-0 

9  54  49.420 

31736 

+    8  32    0.84 

17.157 

a  Leonis  (Reguius) 

1-3 

10     2  56.429 

3.1997 

+  12  27  56.49 

X7.494 

32  Ursae  Majoris 

57 

10  10  37.771 

+  4.4I" 

+  65  37     i.ii 

-  17-837 

*     X  Ursae  Majoris 

3.6 

10  10  56.784 

36363 

+  43  25  24.09 

17.893 

Y^  Leonis 

2.5 

10  14  20.984 

33136 

-1-  20  21  27.00 

18.105 

*     11  Hydrae 

4-1 

10  21     9.478 

2.9010 

-  16  18  57.55 

Z8.326 

♦    p  Leonis  Minoris   • 

4-3 

10  21  59.202 

3.4841 

+  37  13  47-79 

18.333 

*     a  Antliae 

4-5 

10  22  28.993 

+  2.7399 

-  30  32  55-6i 

-18.232 

9  Draconis  (H.) 

50 

10  26  26.267 

5.2393 

-1-  76  14  17.85 

18.421 

p  Leonis 

4.0 

10  27  26.494 

3.1635 

+    9  49  53-03 

18.447 

226  Cephei  (B.) .         .  S.  P. 

5.7 

10  30  29.143 

1.0745 

-H04  17  57.39 

18.533 

*     /9  Octantis       .         .  S.  P. 

4.4 

10  35  38.125 

4-  6.4290 

-  98     5    2.25 

-18.711 

*  Apparent  right  asoenaions  of  stars  marked  with  an  asterisk  are  given  after  thoae  of  standard  atari. 
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MEAN  PLACES  FOR  1898.0.     (January 

o*.o— o*.382,  Washington.] 

NamaofSttf. 

Mami- 

Kl«litA«:andM. 

Annual 
Variation. 

DMHnatlon. 

▼ariadon. 

*  41  Leonis  Minoris  . 

.        5-1 

h     m       • 
10   37   5x244 

a 
+  3.2693 

•          f          m 

♦  33  43  20.73 

m 
-18.752 

17  Axg^s  {var,) 

.     1-6 

10  41      6.106 

2.3153 

-  59    8  53.71 

X8.880 

I  Leonis 

5.3 

10  43   53.810 

3.1578 

+  "     5    5-58 

18.985 

*    ^  Chamseleontis 

4-7 

10  44  49.956 

a6298 

-  80    0    8.88 

X8.984 

c  Cephei                  .S.P 

3.6 

10  46    2.784 

«.i237 

+114  ao  10.31 

X8.885 

♦  46  Leonis  Minoris   . 

3-9 

10  47   36.507 

+  5-3674 

+  34  45  54-06 

-19.308 

*         Groombridge  1706 

6.3 

10   51    47.986 

4.9427 

+  78  18  59.93 

19.200 

a  Ursae  Majoris 

2.0 

10  57   26.091 

+  3.7406 

■f  63  18    6.0a 

19.376 

*     11  Octantis 

6.1 

II      0      3.109 

-  0.2403 

-  84    a  43.77 

19.370 

*    ji»  Leonis 

.      6.2 

n     I  41.938 

+  3.0595 

+    3  30  33.10 

19.493 

*    ^  Ursa  Majoria      . 

.      3.2 

II    3  55806 

+  3.3903 

+  45    3    5.53 

-19.514 

^  Leonis 

2.7 

XI    8  41.082 

3.1971 

+  31     4  56.89 

19.694 

*     V  Ursae  Majoris 

3.7 

II  12  58.406 

3-2557 

+  33  39    3.46 

19.581 

d  Crateris 

3-9 

II  14  14.467 

t.9969 

-  14  »3  36.34 

19.471 

0  Cephei         .        .S.P 

51 

II  14  26.233 

2.4475 

+113  36  47.39 

19.675 

r  Leonis 

S-i 

II  22  41.502 

+  3.0859 

+    3  25    4.53 

-19.809 

X  Draconis     • 

4.0 

II  25  20.928 

3.6120 

+  69  53  38.41 

19.845 

*     e  Hydra 

3.8 

II  27  59.032 

2.9444 

-  31  17  36.06 

19.891 

0  Leonis 

4-4 

II  31  43.573 

3.0713 

-    0  15  38.50 

19.865 

r  Cephei         •        .S.P 

3.5 

II  35    9.315 

t.4217 

•I-I03   56   13.41 

20.078 

*    X  Ursa  Majoris 

3-9 

II  40  39.988 

+  3.1874 

+  48   20  41.55 

-19.965 

fi  Leonis 

2.2 

II  43  51.440 

3.0634 

•t-  15    8  31.88 

2ai22 

f  Ursa  Majoris 

2.4 

II  48  28.102 

3.1781 

+  54  15  4223 

8ao29 

Groombr.  4163    .  S.  P 

6.6 

II  49  52.164 

a.8729 

+106    9  36.45 

2ao24 

♦     ir  Virginis 

4.6 

II  55  38.72^ 

3.0739 

♦    7  10  58.40 

20.087 

0  Virginis 

►      4-3 

12    0    0.799 

+  3.0573 

+    9  17  58.01 

-90.014 

♦     t  Corvi  . 

.      3.2 

12    4  52.702 

3.0842 

-  33    3    8.96 

S0.048 

4  Draconis  (H.) 

.      5.1 

12     7  25.833 

2.8754 

+  78  10  58.81 

20.020 

y  Corvi   . 

2.7 

12  10  33.608 

3.0806 

-  16  58  32.33 

S0.015 

♦    a  Canum  Venaticorum 

6.0 

12  II     0.992 

3.0201 

+  41  13  40-94 

2ao63 

fi  Chamaleontis     . 

4-5 

12  12  21.549 

+  3.4157 

-  78  44  44.38 

-20.000 

♦    6  Ursa  Minoris 

.      6.2 

12  14  21.998 

0.2410 

+  88  15  55.91 

19.939 

11  Virginis 

.      4.0 

12  14  41.250 

3.0689 

-    0    6    a24 

20.039 

a\  Crucis 

.      0.9 

12  20  55.409 

3.3010 

-  62  33     1.77 

2a  009 

♦     ^Corvi  . 

31 

12  24  35.314 

3.1036 

-  15  56  50.67 

20.080 

♦    fi  Canum  Venaticorum 

4-4 

12  28  53.986 

+  2.8579 

+  41  54  41.79 

-19.610 

fi  Corvi  . 

2.8 

12  29     1.687 

3.1430 

-  «3  49  57-95 

19.957 

«  Draconis 

3.8 

12  29    7.940 

2.5873 

+  70   31      1.34 

19.885 

*     Y  Virginis  {mean)    . 

2.9 

12  36  29.520 

3.0387 

-     0  53    34.86 

19.805 

ai  Cassiopeia  .        .  S.  P 

■      5-7 

12  38  54.141 

3.8716 

+XO5    34      9.95 

19.743 

♦  31  Coma  Berenices 

51 

12  46  43.963 

4-a.9294 

+  38      5   44.03 

-19.653 

32*  Camelopardalis  (H.) 

.      5-2 

12  48  22.678 

0.4108 

+  83   58      3.00 

19.594 

♦     Y  Cassiopeia  .         .  S.  P 

2.3 

12  50  32.938 

3.5851 

+119   50      8.58 

19-553 

a  Canum  Venaticorum 

3.2 

12  51  15.479 

1.8142 

+  38   52      8.85 

19.504 

*  43  Cephei  (H.)         .S.P 

.      4.6 

12  54  46.580 

7.3529 

+  94    17   34.04 

19.483 

♦     d  Musca 

.      3.8 

12  55  16.565 

+  4.2262 

-  70  59  53-88 

-19.463 

♦     «  Virginis 

.      3-1 

12  57    6.006 

2^79 

+  II  30  36.32 

19.408 

$  Virginis 

.      4.6 

13    4  40.061 

3.XOX8 

-    5  59  4036 

19.301 

*  ao  Canum  Venaticorum 

.      4-7 

13  12  58.168 

2.6957 

+  41     6  34.26 

19.025 

a  Virginis  (5/iVa)    . 

I.I 

13  19  49.100 

+  S.1546 

-  10  37  44.50 

-18.887 

*  Apparent  riclit  aacendona  of  stara  marked  with  an  aateriak  are  ghren  after  thoae  of  standard  8taxi» 
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FIXED  STARS,  1898. 


MEAN  PLACES  FOR  i898.a    (January 

o*.o— o*.38a,  Washington.] 

) 

Name  of  SUr. 

^u'SJ- 

RiCht  Atcendon. 

Annual 
VariaUon. 

Annnal 
Variation. 

a  Vxs.M\n.{Folaris)S.V, 

2.2 

b     m        • 
13   21    43.699 

8 
+24.8320 

4-  91    14   10.89 

m 
-18.790 

38  Cassiopeiae  .         .  S.  P. 

5-9 

13   23    38.003 

4.3902 

4-1 10    15   37.40 

18.656 

♦     K  Octantis 

5-4 

13    24  26.146 

8.8756 

-  85    15   47.43 

18.710 

C  Virginia 

3.6 

13   29   29.703 

3.0537 

-      0      4  27.99 

X8.5O3 

♦        B.  A.  C.  4536 

5.0 

13    30    14.524 

2.6815 

+  37  42  17-55 

Z8.526 

♦    m  Virginis 

5-4 

13    36   15.467 

+  3-1442 

-    8  II  17-79 

-18.269 

71  Ursae  Majoris 

1.9 

13  43  31-378 

a.3704 

+  49  49  19.87 

18.066 

17  Bootis 

2.8 

13  49  49.693 

2.8567 

4-  18  54  32.34 

I8.X54 

50  Cassiopeiae  . 

S.R 

4-1 

13  54  43.000 

5.0273 

4-108    4  20.05 

17.616 

♦     e  Apodis  (var,) 

5.0 

13  55  33341 

5.6997 

-  76  18  14.09 

17.558 

fi  Centauri 

0.7 

13  56  37.104 

+  4-1849 

-  59  52  51-93 

-17.565 

*     ir  Hydrae 

3.6 

14    0  33.624 

3.4028 

-  26  II  24.19 

17.342 

a  Draconis     • 

3-7 

14    I  37.722 

X.6242 

4.  64  51  47.36 

17.289 

♦    d  Bootis 

4.8 

14    5  44.882 

2.7386 

4-  25   34  28.97 

17.182 

♦     K  Virginia 

4-3 

14  .  7  37.243 

4-  3.1949 

-    9  47  56.62 

X6.9O4 

*    4  Ursae  Minoris 

4.9 

14    9  14.497 

-  0.3095 

4-  78      I    36.81 

-X6.9O3 

♦     d  Octantis 

5.0 

14  10  33.533 

+  9.0638 

-  83    12      1.44 

Z6.896 

a  Bootis  {Arciurus 

0.3 

14  II     0.534 

2.735? 

4-   19  42  48.11 

18.865 

♦     k  Bootis 

4-3 

14    13   30.369 

2.2823 

4-  46   33   23.61 

Z6.645 

♦     I  Virginis 

4-7 

14  13  35-375 

3.2391 

-   12   54  •  6.16 

16.724 

c  Cassiopeiae  • 

S.P. 

4.6 

14  30  39.096 

4-  4.8734 

4-1x3     3  22.49 

-16.397 

e  Bootis 

4.1 

14  21  43.538 

2.0441 

4-  52    19   19.47 

16.747 

p  Bootis 

3.6 

14  27  26.126 

+  2.5876 

4-  30  49    8.37 

X5.94I 

5  Ursae  Minoris 

4-5 

14  27  44.320 

—  0.1801 

+  76    8  57.75 

z6.oi2 

a  Centauri  {mean) 

-0.1 

14  32  40.173 

+  4.0407 

-  60  24  51.75 

15.027 

»    11  Hydri  . 

S.P. 

5-3 

H  33  49153 

-  1.4130 

-100  26  45.25 

-15.692 

*  33  Bootis 

5-3 

14  35    3.482 

+  2.2341 

4-  44  50  39.81 

15.693 

*     a  Apodis 

4.1 

14  35  11.386 

7.2306 

-  78  36  42.52 

15.630 

c  Bootis 

2.6 

14  40  33.013 

2.6213 

4-  27  30   14,80 

15.321 

^  Librae  . 

a.9 

14  45  14.045 

4-  3.3108 

-  15  37    4.77 

I5.I4I 

P  Ursae  Minoris 

3.2 

14  51     0.015 

-  0.2223 

4-  74  34  20-29 

-X4.72I 

*  47  Cephei(H.) 

.s.p! 

5-7 

14  52  30.770 

4-7.7608 

4-100  59    4.52 

X4.63I 

*     Y  Scorpii 

3-4 

14  58    5-913 

3.5012 

-  24  52  52.01 

X4.348 

P  Bootis 

3-7 

14  58    6.258 

2.2601 

+  40  47  33.79 

14.341 

48  Cephei  (H.) 

S.R 

5.5 

15    7  33.083 

7-4373 

4-I02    38   24.46 

13.663 

♦     d  Bootis 

35 

15  11  33.494 

4-  2.4210 

+  33  41  43.63 

-13.561 

fi  Librae  . 

2.9 

15  II  31.032 

3.2228 

-    9    0  23.96 

X3.480 

*    p  Octantis 

5-7 

15  19  45.205 

13.0968 

-  84    7  30.46 

X2.864 

p}  Bootis 

4-5 

15  20  38.348 

+  2.2664 

+  37  44    5.60 

12.759 

y*  Ursae  Minoris 

3-2 

15  20  53.369 

-  0.1273 

4.  72  II  48.97 

X2.812 

♦    fi  Coronae  Borealis 

3-9 

15  23  37-458 

+  2.4752 

+  29  27  25.47 

-12.571 

a  Coronae  Borealis 

2.3 

15  30  22.170 

2.5395 

4-  27    3  28.30 

X2.281 

a  Serpentis 

2.7 

15  39  14-602 

2.9522 

+    6  44  46.94 

XI.522  1 

♦     r  Camelop.  (H.) 

S.P. 

4.6 

15  39  35086 

6.2521 

4-108  58  55.89 

XI.482 

t  Serpentis 

3-7 

IS  45  43.868 

4-  2.9877 

+    4  47     5.22 

X1.019 

C  Ursae  Minoris 

4.6 

15  47  42.003 

-  2.2342 

4-  78    6  29.76 

-X0.944 

t  Coronae  Borealis 

4.1 

15  53  21.942 

4-  2.4835 

+  27  10  23.45 

10.586 

d  Scorpii 

2.6 

15  54  18.078 

3.5400 

-  22  19  53.11 

XO.491 

/9*  Scorpii 

2.9 

15  59  30.323 

3.4820 

-  19  31  34.88 

xaio2 

*     ^  Apodis 

__+-9 

16     5     6.052 

4-  8.8034 

-  78  26  18.11 

-9.638 

*  Apparent  right  aaceosiont  of  atan  marked  with  an  asteriak  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR  1898.0.     (January 

o*.o— 0^.382,  Washington.) 

Name  of  Star. 

Magni- 
todeT 

Right  Ascensioo. 

Annnal 
Variation 

DocHnation. 

Variatfon. 

*    ^  HercuHs 

4.2 

h      m       8 
16      5    33.086 

+  I.8817 

•         t         m 

+  45  12    8.19 

m 
-  9.561 

Groombridge  2320 

5-5 

16    6    2.316 

0.1432 

+  68     4  44.16 

9.496 

d  Ophiuchi 

2.8 

16     8  59.983 

3.1404 

-    3  25  54.10 

9.480 

♦     c  Coronae  Borealis  (mean 

)    5.3 

16  10  51.451 

2.2450 

+  34    7     2.19 

9.233 

T  Herculis 

3-9 

16  16  40.498 

X.801S 

+  46  33  21.72 

8.715 

*     Y  Apodis 

4.0 

16  17  48.844 

+  9.0916 

-  78  40    4.73 

-  8.648 

*     17  Ursae  Minoris 

50 

16  20  28.983 

-  1.8066 

+  75  59  25.59 

8.182 

17  Draconis 

2.8 

16  22  36.712 

+  0.8079 

+  61  44  41.94 

8.212 

a  Scorpii  (Aniares) 

1.2 

16  23     9.134 

3.6715 

-  26  12  20.47 

8.26s 

fi  Herculis 

2.8 

i6  25  50.097 

+  2.5778 

+  21  42  42.66 

8.028 

A  Draconis 

5.0 

16  28.  II. Ill 

-  0.1315 

+  68  59  18.94 

-7.799 

C  Ophiuchi 

2.8 

16  31  32.498 

+  3.2998 

-  10  21  37.88 

7.527 

a  Trianguli  Australis      . 

2.2 

16  37  51-839 

6.3113 

-  68  50  24.61 

7.084 

71  Herculis 

3.7 

16  39  23.896 

2.0541 

+  39    6  58.20 

6.997 

a  Camelopardalis  .  S.  P. 

4.4 

16  43  54.241 

59308 

+113  49  50.80 

6.535 

K  Ophiuchi     . 

3-4 

16  52  50.406 

+  2.8378 

+    9  32     1.03 

-5.799 

t  Ursae  Minoris 

4-5 

16  56  25.071 

-  6.3048 

+  82  12  18.46 

5.494 

d  Herculis 

5.3 

16  57  50.376 

+  2.2H6 

+  33  42  57.40 

5.371 

♦     iy  Ophiuchi 

2-5 

17    4  31.628 

3.4361 

-  15  35  55.35 

4.728 

a*  Herculis  (var.)     . 

3a 

17    9  59.774 

2.7338 

+  14  30  23.51 

4.3X3 

*     n  Herculis 

3.4 

17  II  29,687 

+  2.0894 

+  36  55  26.55 

-  4.204 

*     0  Ophiuchi 

3-3 

17  15  44.660 

3.6800 

-  24  53  52.38 

3.901 

d  Ophiuchi  [var,)  . 

4.4 

17  20    8.416 

3.6597 

-  24    4  53.27 

3.602 

♦     a  Arae     . 

3.8 

17  21  53.516 

5.4039 

-  60  35  56.33 

3.460 

Groombridge  966  S.  P. 

6.4 

17  26    5.588 

8.0068 

+105     I  26.12 

2.975 

fi  Draconis 

30 

17  28    7,700 

+  1.3538 

+  52  22  36.11 

-  2.780 

*        Groombridge  944  S.  P. 

6.4 

17  29  17.785 

18.7043 

+  94  51  15.07 

2.692 

a  Ophiuchi     . 

2.2 

17  30  11.963 

2.7831 

+  12  38     3.12 

2.837 

♦      t  Herculis 

4.0 

17  36  35.274 

+  1.6969 

+  46     3  37.74 

2.046 

w  Draconis 

4.9 

17  37  32.976 

-  0.3529 

+  68  48  18.22 

X.637 

fi  Herculis      ,        .        ^. 

3.5 

17  42  28.011 

+  2.3467 

+  27  46  48.55 

-  2.292 

^  Draconis      . 

4.8 

17  43  45.052 

-  1.0774 

+  72  II  55.70 

1.693 

♦     6  Herculis 

3-9 

17  52  45.251 

+  2.0553 

+  37  15  50.43 

0.615 

Y  Draconis 

2.5 

17  54  14-247 

X.3918 

+  51  30     2.62 

0.534 

^•Sagittarii     . 

2.9 

17  59  15.300 

3.8517 

-  30  25  31.54 

-  0.284 

♦     0  Herculis 

3-9 

18     3  33.822 

+  2.3396 

+  28  44  53.99 

+  0.315 

S  Ursae  Minoris 

4-4 

18    5  11.837 

-19.4830 

+  86  36  46.71 

0.506 

32  Camelop.  (H.)     .  S.  P. 

4-7 

18     7  36.139 

+  6.6i66 

+110  38  40.38 

0.783 

A*  Sagittarii 

4.1 

18     7  39.791 

3.5867 

-  21     5     7.84 

a658 

17  Serpentis     • 

3.5 

18  16     1.895 

3.1025 

-     2  55  29.98 

0.726 

*     X  Sagittarii     . 

2.9 

18  21  40.539 

+  3.7025 

-  25  28  42.04 

+  X.671 

♦     /  Draconis      . 

3.8 

18  22  53.696 

-  1.0803 

+  72  41   18.52 

X.625 

I  Aquilae 

4.0 

18  29  39.388 

+  3.2645 

-    8  18  55.93 

2.258 

*     C  Pavonis 

4.2 

18  31     6.899 

7.0258 

-  71  30  53.13 

2.574 

a  Lyrae  ( Fega) 

0.2 

18  33  29.116 

2.0314 

+  38  41   18.80 

3.192 

fi  Lyrae  (var.) 

3.6 

18  46  18.851 

+  2.2143 

+  33  14  38.55 

+  4.007 

If  Sagittarii     . 

2.3 

18  48  56.440 

+  3.7212 

-  26  25  24.46 

4.173 

50  Draconis 

5.6 

18  49  39.773 

-  1.9x27 

+  75  18  49.27 

4.386 

SI  Cephei(H.)          .8.  P. 

5-3 

18  52  43.624 

+29.6900 

+  92  47  30.46 

4.610 

♦     Y  Ljnrae  .... 

._  3-3_ 

18  55     7.701 

+  2.2445 

+  32  32  58.66 

+  4.788 

*Appareot  right 


of  Stan  marked  with  an  astarislc  are  giran  after  thoee  of  standard  9Ur% 


300 


FIXED  STARS,  1898. 


MEAN  PLACES  FOR  il 

JgS.a    Qanuary 

0*0— o*.382,  Washington.] 

1 

NaiMof  Star. 

*£fi?" 

Anniml 

Variation. 

Declinacioa 

Amnul 
Vktiation. 

c  Octantis 

S-6 

h      m       • 
18  56  20.506 

a 
+X03.2947 

•                  1                H 

-  89  15  26.99 

m 
+  4.862 

C  Aquilae 

3.1 

19      0  43-320 

a.7569 

+  13  43  42.38 

5.147 

♦     f  Lyrae   .... 

5-2 

19     3  39.756 

2.X413 

+  35  56  24.93 

5-508 

♦  25  Camelopardalis  .S.  P. 

5.3 

19      9   38.143 

12.9x65 

+  97  23  31.24 

6.033 

d  Sagittarii     . 

5-0 

19  XI  40.022 

3.5"7 

-  19    8    3.91 

6.150 

^  Draconis      • 

31 

19    12    31.966 

+  0.0275 

+  67  28  55.56 

+  6.327 

♦     e  Lyrae   .... 

4-4 

19    12   49.582 

+  2.0791 

+  37  57    676 

6.266 

r  Draconis 

4-5 

19    17    31.064 

-  X.X220 

+  73    9  58.00 

6.762 

Piazzi  vii,  67       .  S.  P. 

5-7 

19   20    16.347 

+  6.2913 

+11 1  19  33.74 

6.9x8 

^  Aquilae 

3-5 

19   20   21.329 

-f  3.0251 

+    2  54  40.88 

6.964 

I  Ursae  Minoris 

6.5 

19   24  45.821 

-^.2855 

+  88  59     1.49 

+  7.257 

♦    fi  Cygni  .... 

31 

19   26   36.479 

+  a.4195 

+  27  44  43.21 

7.391 

«  Aquilae 

5.0 

19    31    24.233 

3.2285 

-    7  15  1510 

7.787 

♦    fi  Sagittae 

4-5 

19   36   28.080 

2.6955 

+  17  14  22.31 

8.X65 

r  Aquilae 

2.8 

19   41    24.627 

2.852X 

+   10  31   52.60 

8.578 

♦     *  Cygni  .... 

2.9 

19   41    47.258 

+  X.876I 

+  44  S«  53-87 

+  8.652 

a  Aquilae  [Altair)   . 

.0.9 

19   45   48.407 

2.9274 

+    8  35  55.71 

9.303 

♦        Groombridge  1 374  S.P. 

5.6 

19  47  59-216 

+  7.2702 

+105  48  35.03 

9^137 

t  Draconis 

3-9 

19  48  31.005 

—  0.1830 

+  70    0  29.39 

9.X7I 

♦     t  Pavonis 

4.1 

19  48  47.376 

+  7.0074 

-  73  10  4315 

9.X66 

/9  Aquilae 

3-9 

19  50  18.178 

+  2.9469 

+    69    6.67 

+  8.79X 

♦     r  Sagittae 

3.6 

19  54  13.265 

2.6678 

+  19  "  54-55 

9.623 

♦     €  Sagittarii     . 

4-5 

19  56  23.230 

3.6957 

-  37  59  3587 

9.768 

T  Aquilae 

5-7 

19  59    9.494 

2.9329 

+    6  59  23.91 

9.970 

3  UrsaBMajoris(H.)S.P. 

5-5 

20    2  40.180 

6.0387 

+111  13  32.99 

XO.225 

♦     B  Aquilae 

3.3 

20    6    2.497 

+  3.0968 

-    I     7  26.91 

+XO.49O 

♦  31  Cygni  .... 

3.9 

20  10  25.200 

+ 1.8894 

+  46  25  54.72 

XO.808 

K.  Cephei  (/r.) 

4.4 

20  12  19.512 

-  X.9373 

+  77  24  15.45 

10.973 

c^Capricomi  . 

3.7 

20  12  23.737 

+  3.3314 

-  12  51  39.64 

XO.95O 

c  Pavonis 

2.1 

20  17  35.231 

4.7790 

-  57    3  42-19 

11.237 

r  Cygni  .... 

2.3 

20  18  34.167 

+  2.153^ 

+  39  55  48.16 

+IX.392 

«  Capricomi  . 

5.1 

20  21  29.024 

3.4386 

-  18  32  46.15 

IX.59O 

t  Delphini 

4.0 

20  28  20.429 

+  2.8671 

+  10  57  23.89 

X2.07O 

Groombridge  3241 

6.5 

20  30  26.877 

-  0.2257 

+  72  II  10.10 

12.2X8 

♦     a  Delphini 

3.9 

20  34  54.028 

+  2.7878 

+  15  33     7-63 

X2.548 

♦    p  Pavonis 

3.4 

20  35  46.202 

+  5.4641 

-  66  34  10.24 

+X2.582 

a  Cygni  .         . 

1.4 

20  37  57.294 

2.0446 

+  44  54  56-47 

12.743 

♦    0  Capricomi  . 

4-3 

20  40    3.426 

3.5594 

-  25  38  14.85 

12.731 

♦     t  Cygni  .... 

2.6 

20  42     5.061 

2.4280 

+  33  35  16.87 

13.363 

PL  Aquarii 

4.8 

20  47    9.170 

+  3.2391 

-    9  21  58.22 

13.318 

la  Year  Catalogue,  1879  . 

5.3 

20  52  13.144 

-  2.5760 

-1-  80  10  11.20 

+13.659 

y  Cygni  .... 

4.1 

20  53  22.209 

+  2.2345 

+  40  46  27.72 

13.745 

«i»  Ursae  Majoris      .  S.  P. 

S-o 

21     I  25.302 

5.3434 

+112  27     4.65 

14.323 

61*  Cygni  .... 

5.4 

21      2    19.430 

2.6836 

+  38  14  51.49 

17-557 

C  Cygni .... 

3.3 

21     8  35.644 

2.5500 

+  29  48  30.13 

X4.634 

♦     T  Cygni  .... 

3.8 

21    10  43.178 

+  2.3938 

+  37  36  35-94 

+15.282 

a  Cephei 

2.6 

21    16      8.747 

X.4360 

•f  62     9  11.89 

15-185 

I  Pegasi 

4-3 

21    17    22.III 

2.7724 

+    19   32      4.72 

15-262 

♦     C  Capricomi  . 

3.8 

21    20   50.695 

3.4330 

-   23    51    11.82 

X5.411 

I  Draconis  (H.)      .S.P. 

4-5 

21  22  33-474 

+  8.9324 

+  98    13    21.98 

+X5.52a 

'  Apparent  right  ■■canaiom  9C  ttara  marked  with  an  aateriak  are  giyen  after  thoee  eC   Candard  stem. 
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MEAN  PLACES  FOR  i 

898.a    (January 

o4.o— o*.382,  Washington*' 

) 

NunoofStar. 

^.-5?- 

Right  AacanaioB. 

Annnal 
VariaUon. 

DecUnatioii. 

Annnal 
Variation. 

d  Ursae  Majoris      •  S.  P. 

4.8 

h     m       a 
21    25   27.869 

+  5.3865 

•        9          m 

+109  43  17.35 

+15.603 

P  Aquarii 

2.9 

21    26    II.39I 

3.1612 

-    6    I  i2.oa 

15.687 

^  Cephei  (/r.) 

3-4 

21    27   20.645 

0.791X 

+  70    6  46.15 

15.762 

f  Aquarii 

4.8 

21    32    19.372 

3.197a 

-    8  18  43.20 

15.996 

*  74  Cygni  .... 

5.0 

21    32   51.626 

2.402  X 

+  39  57  18.14 

X6.070 

*     AiQctantis 

5.4 

21    35    16.169 

+  9.6934 

-  83  II  17.55 

+16.108 

♦     C  Chamaeleontis     .  S.  P. 

5.2 

21    36   53.771 

- 1.5872 

-  99  31    0.78 

16.275 

e  Pegasi 

2.4 

21    39    10.599 

-h  2.9467 

+    9  24  26.22 

16.378 

n  Cephei 

4.8 

21    40   25.831 

0.8986 

+  70  50  3038 

16.545 

*     ir»  Cygni  .        •.         .         . 

4-5 

21    43      1.489 

2.9138 

+  48  50  15.16 

16.559 

PL  Capricorni  . 

52 

21    47   44.132 

+  3.2751 

-  14    I  55-24 

+16.802 

*  i6  Pegasi 

51 

21    48   25.245 

a.7285 

+  25  26  42.56 

16.838 

79  Draconis      • 

6.6 

21  51  35-453 

0.7251 

+  73  13  11.18 

X7.OI8 

a  Aquarii 

3.0 

22    0  32.708 

3.0824 

-    0  48  55.61 

17.376 

a  Gruis  .... 

1.9 

22      I    48.323 

3.8021 

-  47  27  17.6a 

X7.271 

*     jr  Pegasi 

4-3 

22      5    27.419 

+  2.6608 

+  32  40  40.06 

+17.596 

32  Ursae  Majoris      .  S.  P. 

5.7 

22    10  37.771 

4.4IXI 

+114  22  58.89 

17.837 

B  Aquarii 

4.4 

22    II    27.102 

3.1685 

-    8  17  28.47 

X7.820 

*     £>  Octantis 

6.2 

22    12      9.094 

X2.88i6 

-  86  29    8.73 

17.964 

*     y  Aquarii 

4.0 

22    16   23.266 

3.1004 

-    I  54    4-95 

X8.056 

-K  Aquarii 

4.6 

22    20      4.095 

+  3.0645 

+    0  51  35.10 

+X8.X7X 

♦     it  Aquarii 

4.9 

22    25    14.939 

3.1775 

-  II  II  59.68 

18.334 

9  Draconis     .        .  S.  P. 

5-0 

22   26   26.267 

5.2393 

+103  45  42.15 

X8.421 

*     a  Lacertae 

3.9 

22    27      5.277 

a.4637 

+  49  45  28.56 

18.427 

1?  Aquarii 

4.2 

22    30      6.900 

3.0834 

-    0  38  35-78 

18.472 

226  Cephei  (B.) 

5-7 

22    30   29.143 

+  1.0745 

+  75  42    2.61 

+18.533 

*  10  Lacertae 

50 

22    34   41,032 

a.6877 

+  38  31     9.66 

18.68X 

*     /9  Octantis       . 

4.4 

22    35    38.125 

6.4290 

-  81  54  57-75 

X8.7XI 

C  Pegasi 

3.5 

22    36   22.495 

a.9911 

+  10  17  55.92 

X8.719 

♦     I  Pegasi 

4.1 

22   41    37.042 

2.8859 

+  23     I  43.87 

X8.887 

1  Cephei 

3.6 

22   46      2.784 

+  2.1237 

+  65  39  49-69 

+X8.885 

I  Aquarii 

3.8 

22   47    17.631 

3.1322 

-    8    7  20.45 

19.087 

♦         Groombr.  1706    .  S.  P. 

6.3 

22    51    47.986 

4.9427 

+101  41     0.07 

X9.200 

a  Pis.  Aust.  (Fomaihaut). 

1-3 

22   52      0.873 

3.3230 

-  30    9  46.31 

X9.005 

♦     0  Andromedae 

3.8 

22  57  13.602 

2.75x5 

+  41  46  39-34 

X9.296 

a  Ursae  Majoris       .  S.  P. 

2.0 

22    57   26.091 

+  3.7406 

-H17  41  53.98 

+19.376 

a  Pegasi  (Markab) 

a-5 

22   59  40.777 

2-9855 

+  14  39  22.89 

193" 

♦     ^  Aquarii 

4-3 

23      9      2.428 

3.1084 

-    6  35  5578 

X9.366 

0  Cephei 

5-5 

23    14  26.233 

2.4475 

+  67  33  12.61 

19.675 

♦     T  Pegasi 

4.6 

23    15    35.256 

2.9645 

+  23  10  54.64 

X9.662 

e  Piscium 

4-3 

23   22   47.611 

-¥  3*0414 

+    5  49    6.70 

+19.733 

X  Draconis               .  S.  P. 

4.0 

23   25    20.928 

3.6x20 

+110    6  21.59 

19.845 

♦     X  Andromedae 

3.8 

23   32    34.253 

2.9245 

+  45  54  18.78 

19.476 

I  Piscium 

4-3 

23   34  42.229 

3.0844 

+    54  24-28 

19.487 

Y  Cephei 

3.5 

23  35     9.315 

2.4217 

■^  77    3  4659 

20.078 

*     t^  Aquarii 

5.2 

23  38  54.733 

+  3.1161 

-  18  50  34.76 

+19.962 

*     d  Sculptoria   . 

4-6 

23  43  36.832 

3.1311 

-  28  41  39.06 

19.859 

*     y^  Octantis 

5.2 

23  46     6.763 

3.6616 

-  82  35    8.63 

19.995 

Groombridge  4163 

6.6 

23  49  52.164 

2.8729 

-^  73  50  33-55 

20.024 

w  Piscium 

4.2 

23  54    4.400 

3.0788 

■1-    6  17  54.87 

19.93X 

*  33  Piscium 

\'7 

24    0    6.878 

+  3*0708 

-    6  16  40.97 

4<io.X47 

^Appamt  right  aioOTBioni  9C  mn  markad  with  an  aatariak  aro  giTtn  allor  thoaa  of  ataadard  atan. 
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M"'^ 

CIRCUMPOLAR  STARS 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Minoris. 

51  Ceph 

ei(Hxv.) 

a  Ursae  Minoris. 

A  Ursae  Minoris. 

Mean 
Solar 
Date. 

"  "■/ 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 

Solar 

1 

Right 
Ascen- 
sion. 

Declina- 
tion 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
N^rth. 

Data. 

Right 
Ascen- 
sion. 

Dedinar 

tion 
NcrtJk, 

Jan. 

h     m 
I    21 

+8846 

Jan. 

b      m 
653 

• 
+8713 

Jan. 

h      m 

18  4 

+8636 

Jan. 

h      m 
19  23 

+8858 

0.3 

■ 
51.72 

X6.2 

0.5 

• 
21.92 

30.7 

0.9 

• 
42.95 

39.6 

0.0 

s 
4.56 

m 

64.1 

X.3 

50.83 

X6.3 

X.5 

21.99 

31.0 

1.9 

43.01 

39.3 

x.o 

4.25 

63.8 

2.3 

50.00 

X6.5 

2.5 

22.06 

31.3 

2.9 

43.04 

39.0 

2.0 

3.96 

63.5 

3-3 

49.  x8 

x6.6 

3-5 

22.16 

3X.5 

3.9 

43.05 

38.7 

3.0 

3.64 

63.3 

4-3 

48.35 

X6.7 

4.5 

22.27 

3X.8 

4.9 

43.04 

38.4 

4.0 

3.27 

63.0 

5-3 

47.48 

16.8 

5.5 

22.40 

32.1 

5.9 

43.05 

38.1 

5.0 

2.88 

63.7 

6.3 

46.56 

16.9 

6.5 

22.52 

32.4 

6.9 

43.06 

37.8 

6.0 

2.45 

6a.4 

7-3 

45.58 

X7.0 

7-5 

22.62 

32.8 

7-9 

43.07 

37.4 

7.0 

a.03 

6a.i 

8.3 

44-55 

X7.1 

8.5 

22.72 

33.1 

8.9 

43x2 

37X 

8.0 

X.65 

6x.8 

9-3 

43.46 

X7.2 

9.5 

22.78 

33-4 

9.9 

43.19 

36.7 

9.0 

1.30 

61.4 

10.2 

42.36 

X7.2 

10.5 

22.80 

33.8 

X0.9 

43.28 

36.3 

lO.O 

X.05 

61.1 

ZI.2 

41.29 

17.3 

11.5 

22.79 

34.2 

X1.9 

43.37 

36.0 

IX.O 

0.87 

6a7 

12.2 

40.23 

173 

X2.5 

2a.7« 

34.5 

X2.9 

43.50 

35.6 

n.o 

0.76 

60.3 

13.2 

39.21 

17-3 

13.5 

22.73 

34.8 

X3.9 

43.62 

35.3 

X3.0 

0.7a 

6ao 

14.2 

38.26 

17.3 

14.5 

22.69 

35.x 

14.9 

43.74 

35.1 

13.9 

0.72 

59.7 

i5.a 

37.37 

17.3 

15.5 

22.65 

35.4 

15.9 

43.85 

34.8 

X4.9 

0.7a 

59.4 

16.2 

36.49 

17-3 

x6.5 

22.63 

35.6 

16.9 

43-95 

34-5 

15.9 

0.71 

5§-i 

17.2 

35.64 

17.3 

17.5 

22.63 

35.9 

17.9 

44-03 

34.2 

16.9 

0.65 

58.8 

18.2 

34.78 

17.4 

18.5 

22.63 

36.2 

18.9 

44.12 

33.9 

X7-9 

0.57 

58.5 

19.2 

33.89 

X7.4 

19.5 

22.65 

36.5 

X9.9 

44.21 

33.6 

18.9 

0.46 

58.2 

20.2 

32.94 

17.4 

20.4 

22.66 

36.8 

20.9 

44.31 

33.3 

19.9 

0.33 

57-9 

21.2 

31.95 

X7.4 

21.4 

22.65 

37.1 

21.9 

44.44 

33.0 

20.9 

0.22 

57.6 

22.2 

30.90 

X7.4 

22.4 

22.62 

37.5 

22.9 

44.58 

32.6 

21.9 

0.X7 

57.3 

23.2 

29.82 

X7.4 

23-4 

22.56 

37.8 

23.9 

44-74 

32.3 

22.9 

o.x8 

56.9 

24.2 

28.73 

17.4 

24.4 

22.46 

38.x 

24.9 

44.92 

32.0 

23.9 

0.26 

56.6 

25.2 

27.65 

17.3 

25-4 

22.32 

38.4 

25.9 

45.14 

3X.7 

24.9 

0.44 

56.2 

26.2 

26.63 

X7.3 

26,4 

22.X5 

38.8 

26.9 

45.35 

31.4 

25.9 

0.70 

55.9 

27.2 

25.65 

X7.2 

27.4 

a  1. 98 

39*x 

27.9 

45.57 

3X.I 

26.9 

1.03 

55.6 

28.2 

24.73 

17.  X 

28.4 

ax.8o 

39.3 

28.9 

45.78 

30.9 

27.9 

X.38 

55.3 

29.2 

23.86 

17.0 

29.4 

ax.63 

39.6 

29.9 

46.00 

30.7 

28.9 

x-75 

55-0 

30.2 

23.0a 

X6.9 

30.4 

az.48 

39.8 

30.9 

46.20 

30.4 

29.9 

a.09 

54.7 

3i.a 

22.19 

x6.8 

3X.4 

2X.34 

40.1 

31.9 

46.39 

30.2 

30.9 

MX 

54.4 

32.a 

21.35 

X6.7 

32.4 

ax.2z 

40.4 

32.9 

46.57 

30.0 

3X.9 

a.70 

54.x 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

aUrsxMinoria. 

5X  Cephei  (Hev.) 

^Ursae  Minoris. 

X  Ursae  Minoris. 

Mean 
Solar 
Date. 

l* 

/ 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 

Aacen- 

aioo. 

Declina- 
tion 

Right 

Ascen- 

aion. 

Declina- 
tion 

Right 

Ascen- 

aaon. 

Declina- 
tion 
N»rth. 

Right 
Ascen- 
sion. 

Dedlna- 

tion 
N9rtK 

Feb. 

h      m 

I  ao 

+8846 

Feb. 

b      m 

•         r 

+87" 

Feb. 

b      m 

18  4 

+8636 

:Feb. 

h      m 
19  23 

+8858 

Z.2 

■ 
81.35 

16.7 

1-4 

• 
2x.ax 

m 
40.4 

X.9 

■ 
46.57 

* 
30.0 

X.9 

• 
2.94 

m 
53.9 

2.2 

80.48 

x6.6 

2-4 

21.09 

40.6 

2.9 

46.76 

29.7 

2.9 

3.18 

53.6 

3-a 

79.56 

16.6 

3.4 

20.97 

40.9 

3.9 

46.97 

29.4 

3.9 

3.45 

53.3 

4-2 

78.60 

16.5 

4-4 

20.82 

4X.2 

4.9 

47.17 

29.1 

4-9 

3.76 

52.9 

5-2 

77.61 

X6.4 

5-4 

20.65 

41-5 

5.9 

47.41 

28.8 

5.9 

4-13 

52.6 

6.2 

76.57 

X6.3 

6.4 

20.45 

4X.8 

6.9 

47-67 

28.6 

6.9 

4-59 

52.3 

7.2 

75.57 

X6.2 

7.4 

20.22 

42.x 

7.9 

47-96 

28.3 

7.9 

5-12 

51.9 

8.2 

74.59 

x6.o 

8.4 

19-95 

42.4 

8.9 

48.24 

28.Z 

8.9 

5.72 

51.6 

9-2 

73.66 

X5.9 

9.4 

X9.68 

42.7 

9-9 

48.53 

27.8 

9.9 

6.36 

5X.3 

I0.2 

72.79 

15.7 

X0.4 

19.40 

43.0 

X0.9 

48.82 

27.6 

10.9 

7.02 

51.0 

IX.2 

72.00 

15.5 

XX.4 

19.12 

43-2 

XX.9 

49.10 

27.5 

XI.9 

7.66 

50.8 

12.2 

71.25 

X5-3 

12*4 

X8.86 

43.4 

X2.9 

49.37 

27.3 

12.9 

8.26 

50.6 

13.2 

70.55 

15.2 

X3.4 

X8.63 

43.6 

X3.9 

49.62 

27.1 

X3-9 

8.84 

50.3 

'     14.2 

69.83 

15.0 

14.4 

18.4X 

43.8 

14.9 

49.87 

27.0 

X4.9 

9.37 

50.1 

1   I5-X 

69.12 

X4.9 

15.4 

18.  X9 

44.0 

X5.9 

50.  XI 

26.8 

X5.9 

9.89 

49.8 

i6.i 

68.36 

X4.7 

16.4 

17-99 

44.2 

X6.8 

50.35 

26.6 

X6.9 

10.38 

49.6 

X7-I 

67.58 

14.6 

174 

17.76 

44-5 

X7.8 

50.62 

26.3 

17.9 

X0.92 

49.3 

18.1 

66.73 

14.5 

18.4 

17-53 

44.7 

18.8 

50.90 

26.1 

X8.9 

XI.5X 

49.0 

19.1 

65.86 

14-3 

19.4 

17.26 

45.0 

X9.8 

51.20 

25.9 

19.9 

I2.X8 

48.8 

20.1 

64.98 

X4.X 

20.4 

X6.97 

45.2 

20.8 

51.52 

25.7 

20.9 

X2«92 

48.5 

ax.x 

64.Z2 

X3-9 

2X.4 

i6.6a 

45.5 

21.8 

51.86 

25.5 

2X.9 

X3.77 

48.2 

22.  z 

63.30 

13.6 

22.4 

16.27 

45.7 

22.8 

52.23 

25-3 

22.9 

14.65 

48.0 

as.  I 

62.56 

13.4 

23.4 

15.89 

45-9 

23.8 

52.58 

25.2 

23.9 

X5-59 

47.7 

24.1 

61.86 

13.2 

24-3 

15-5X 

46.x 

24.8 

52.93 

25.x 

24.9 

X6.53 

47.5 

35.1 

61.23 

12.9 

25.3 

X5.X4 

46.3 

25.8 

53.26 

25.0 

25-9 

17.48 

47.3 

26.  z 

60.64 

Z2.6 

26.3 

X4-79 

46.4 

26.8 

53.59 

24.9 

26.9 

18.36 

47-x 

27.1 

60.09 

12.4 

27.3 

X4-45 

46.6 

27.8 

53.91 

24.8 

27.9 

19.22 

46.9 

28.1 

59.54 

Z2.2 

28.3 

Z4.Z2 

46.7 

28.8 

54-22 

24.7 

28.9 

20.05 

46.8 

29.1 

58.98 

I2.0 

29.3 

Z3.SZ 

46.9 

29.8 

54-53 

24.6 

29.9 

2a85 

46.6 
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CIRCUMPOLAR  STARS 

I 

AFPARBNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

aUrsaMinorifl. 
{Polaris.\ 

5z  Cephei  (Hbv.) 

4Uca8B 

Minoria. 

AUrsaeMinoM 

Mean 
Solar 
Date. 

\ 

/ 

Mean 

Solar 

Meui 

Solar 

Mean 
Solar 

Right 

Ascen- 

sion. 

Declina- 
tion 
N0rtK 

Datew 

Right 

Atcen- 

aion. 

DecUna- 
.tion 

Date. 

Ascen- 
sion. 

DecUna- 
tion 

Date. 

Right 
Aflcen- 
Blon. 

Mar. 

h      m 

X  ao 

+8846 

Mar. 

h      m 

+87  la 

Mar. 

h      m 

18  4 

+8636 

Mar 

h      m 
19  13 

+8858 

z.z 

58*98 

m 
Z2.0 

X.3 

• 
Z3.81 

m 
46.9 

Z.8 

• 
54.53 

* 
84.6 

Z.9 

2a85 

46.6 

2.Z 

58.39 

ZZ.8 

23 

X3.5X 

47.0 

2.8 

54.83 

24.5 

2.9 

2Z.64 

46.4 

3.1 

57-74 

ZZ.6 

3.3 

Z3.20 

47.2 

3.8 

55x7 

24.3 

3.9 

22.45 

46.2 

4-1 

57.09 

ZZ.3 

4.3 

Z2.86 

47-4 

4.8 

55.50 

24.2 

4.9 

23.33 

45.9 

5.x 

56.39 

zz.z 

5.3 

Z2.50 

47.6 

5.8 

55.85 

24.0 

5.9 

24.26 

45.7 

6.Z 

55-71 

za8 

6.3 

Z2.ZO 

47.8 

6.8 

56.23 

23.9 

6.9 

25.27 

45.5 

71 

55.06 

Z0.6 

7.3 

ZZ.68 

48.0 

7.8 

56.6Z 

23.8 

7.9 

26.34 

45.3 

8.Z 

54.46 

10.3 

8.3 

ZZ.25 

48.Z 

8.8 

56.98 

13.8 

8.9 

27.43 

45.x 

9-1 

53-93 

Z0.0 

9.3 

Z0.80 

48.2 

9.8 

57.36 

23.7 

9.8 

28.58 

44.9 

10. 1 

53-47 

9.7 

Z0.3 

ZO.38 

48.3 

Z0.8 

57.74 

23.7 

Z0.8 

29.69 

44.8, 

zz.z 

53.09 

9.4 

".3 

9.96 

48.4 

ZZ.8 

58.  zz 

23.6 

IZ.8 

30.79 

44-7 

Z2.Z 

52.74 

9.1 

X2.3 

9.56 

48.5 

za.8 

58.45 

23.6 

Z2.8 

3Z.82 

44.6 

I3.I 

52.42 

8.8 

X3.3 

9.20 

48.6 

13.8 

58.76 

23.6 

X3.8 

32.82 

44.5 

14.  z 

52.ZI 

8.6 

14.3 

8.85 

48.6 

Z4.8 

59.08 

23.6 

Z4.8 

33.76 

44.3 

I5.Z 

51.79 

8.3 

X5.3 

8.5Z 

48.7 

15.8 

59.40 

23.6 

Z5.8 

34.68 

44.2 

z6.z 

51.41 

8.Z 

16.3 

8.Z6 

48.8 

16.8 

59.72 

a3.5 

z6.8 

35.61 

44.x 

17.Z 

5Z.0Z 

7.8 

X7.3 

7.8Z 

48.9 

Z7.8 

60.06 

23.5 

Z7.8 

36.58 

44.0 

18.Z 

50.59 

7.6 

Z8.3 

7-44 

49.0 

z8.8 

60.4Z 

234 

Z8.8 

37.59 

43.8 

19.  z 

50.15 

7.3 

X9.3 

7.03 

49.x 

Z9.8 

60.78 

«3.4 

Z9.8 

38.68 

43.7 

20.  z 

49.71 

7.0 

20.3 

6.60 

49.2 

20.8 

61.Z6 

234 

20.8 

39.85 

43.5 

21. 1 

49.3X 

6.7 

21.3 

6.14 

49.3 

2Z.8 

6Z.56 

23.4 

az.8 

4X.07 

43.4 

22.0 

48.98 

6.3 

22.3 

5.67 

49.4 

22.7 

6Z.97 

23.4 

22.8 

4*33 

43.3 

23.0 

48.72 

6.0 

23.3 

5.19 

49.4 

23.7 

62.35 

23.4 

23.8 

43.6X 

43.2 

24.0 

48.53 

5.6 

24.3 

4.72 

49.4 

24.7 

62.72 

a3.5 

04.8 

44.87 

43.2 

25.0 

48.40 

5*3 

25.3 

4.27 

49.4 

25.7 

63.09 

23.6 

25.8 

46.09 

43.x 

26.0 

48.31 

5.0 

26.3 

3.84 

49.4 

26.7 

63.43 

23.7 

26.8 

47.25 

43.x 

27.0 

48.24 

4.7 

27.3 

■      3.44 

49.4 

27.7 

63.77 

23.7 

27.8 

48-36 

43.x 

28.0 

48.17 

4.4 

28.3 

3.05 

49.4 

a8.7 

64.09 

23.8 

28.8 

49.44 

43.0 

29.0 

48.07 

4.x 

29.3 

a.67 

49.4 

•9-7 

64.4X 

23.8 

89.8 

50-49 

43.0 

30.0 

47-94 

3.8 

30.3 

9.29 

49.4 

30.7 

64.75 

23.9 

30.8 

5X.54 

43.0 

3Z.O 

47.76 

3.6 

3X-3 

1.90 

49.4 

3X.7 

65.08 

23.9 

3Z.8 

52.63 

42.9 

32.0 

47.59 

3.3 

32.2 

X.49 

49.5 

32.7 

65.43 

94.0 

32.8 

53.76 

41.8 
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aRCUMFOLAR  STARS. 

AFPAKBNT  FLACKS  FOR  XHB  UPPER  TRANSIT  AT  WASHINGTOII. 

aUrsasMlnoria. 

5iCepbei(Hxy.) 

lUmMinoria. 

AUmlfinoris. 

Umn 
Solar 
Date. 

\ 

* 

Mean 

Solar 
Date. 

Mean 
Solar 

liaan 
Solar 

Right 

Ascen- 

■ion. 

Deeliiui- 
don 

Right 

Ascan- 

■ion. 

DacllnaP 

tion 
Ar#rtt. 

Dataw 

Right 

Aacan- 

■ion. 

Daelina. 
tlon 

Data. 

Right 

ABcaift. 

aton. 

Dadlna- 

Apt. 

h     m 
I   20 

+8845 

Ape. 

6  5a 

• 

+8712 

Apr. 

k      m 

18    5 

+8636 

Apr. 

h      m 

19  as 

+8858 

Z.O 

• 
47-59 

• 
63.3 

1.2 

■ 
61.49 

m 
49.5 

1-7 

5*43 

m 
24.0 

1.8 

■ 
53.76 

42-8 

9.0 

47-39 

63.0 

••2 

61.07 

49.5 

2.7 

5.79 

24.0 

2.8 

54.95 

42.8 

3.0 

47.t2 

62.6 

3.a 

60.6X 

49.5 

3.7 

6.X7 

24.1 

3.8 

56.19 

42.7 

4.0 

47.XO 

62.3 

4-« 

60.X5 

49.5 

4.7 

6.53 

24.2 

4-8 

57.47 

42.7 

5-« 

47.05 

6m 

5-« 

59.68 

49.5 

5.7 

6.92 

a4-3 

5.8 

58.76 

42.7 

6.0 

47.07 

6Z.6 

6.2 

59.22 

49.4 

6.7 

7.28 

24-4 

6^ 

60.05 

42.7 

7.0 

47.16 

6X.3 

7-a 

58.75 

49.3 

7-7 

7-64 

24-6 

7^ 

61.32 

42.7 

8.0 

47-5X 

60.9 

8.2 

58.34 

49.2 

8.7 

7.96 

24.7 

8.8 

6a.si 

42.8 

g.o 

47.50 

60.6 

9*2 

57.93 

49.1 

9.7 

8.27 

24.9 

9.8 

63.64 

42.8 

10.0 

47.71 

60.4 

X0.2 

57.57 

49.0 

10.7 

8.56 

25.0 

ia8 

64.73 

42.9 

10.9 

47-9» 

60.x 

XX.2 

57.21 

49.0 

X1.7 

8.84 

25.2 

Z1.8 

65.76 

42.9 

IZ.9 

48.09 

59.8 

X2.2 

56.86 

48.9 

12.7 

9.13 

25-3 

Z2.8 

66.78 

43.0 

X2.9 

48.21 

59.5 

i3.a 

56.52 

48.8 

13.7 

9.40 

25.4 

13.8 

67.80 

43.0 

13-9 

48.31 

59.3 

14.2 

56.17 

48.8 

14-7 

9.70 

25.6 

14.8 

68.86 

43.0 

14.9 

48.39 

59.0 

i5.a 

55.77 

48.7 

15.7 

ZO.03 

25.7 

15.8 

69.98 

43.1 

15-9 

48.47 

58.7 

Z6.2 

55-37 

48.7 

X6.7 

10.35 

254J 

16.8 

yi.14 

43.1 

Z6.9 

48-57 

58.4 

17.2 

54-95 

48.6 

X7.7 

10.68 

26.0 

X7.7 

72.38 

4S-t 

17.9 

48.73 

58.x 

X8.2 

54.51 

48.5 

18.7 

11.03 

26.1 

18.7 

73.65 

43.a 

X&9 

48.95 

57.7 

X9.2 

54-06 

48.4 

19.7 

ZI.36 

26.3 

19.7 

74-93 

43.3 

Z9^ 

49-S5 

57-4 

20.2 

53.61 

48.2 

20.7 

11.67 

26.5 

20.7 

76.20 

43.4 

2<X9 

49^z 

57-0 

2Z.2 

53-20 

48.1 

•X.7 

XI.98 

26.8 

2i.y 

77.4X 

43.5 

21*9 

50.0a 

56.7 

22*2 

52.8Z 

47-9 

22.7 

Z2.27 

27.0 

22.7 

78.55 

43.6 

22.9 

50.46 

56.4 

23.2 

52.43 

47.8 

237 

12.53 

27.2 

23.7 

79-66 

43.8 

23.9 

50.89 

56.2 

24.2 

52.09 

47-6 

24.7 

12.78 

•7-4 

24.7 

80.70 

43.9 

24.9 

51.3a 

55-9 

a5-« 

51.76 

47.4 

257 

x3.oa 

27.7 

25.7 

81.68 

44.0 

25.9 

51.71 

55.6 

26.2 

5x45 

47.3 

26.7 

13.27 

27.9 

26.7 

82.64 

44.« 

26.9 

52.03 

55.4 

27.2 

51.15 

47.1 

27.7 

13.5a 

28.0 

27.7 

83.61 

44-2 

27^ 

5a.37 

55-x 

28.2 

50.81 

47.0 

28.7 

13.76 

28.2 

28.7 

84.64 

44-3 

28^ 

52.69 

54.8 

29.2 

50.46 

46.9 

29.6 

14.03 

28^ 

•9.7 

85.68 

44-4 

29*9 

53.01 

54.6 

30.2 

50.09 

46.8 

30.6 

14.32 

28.6 

30.7 

86.79 

44.6 

30.9 

53.36 

54-3 

3M 

49.71 

46.6 

3Z.6 

X4-59 

28.8 

Si-7 

87.92 

44.7 

31^ 

53-78 

54.0 

ao 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACBS  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

«  Ursae  Minoris. 

5X  Cephei  (H«v.) 

6  Ursae  Minoria. 

AUme 

Minork. 

Mean 
Solar 
Date. 

/ 

Mean 
Solar 
Data. 

Mean 
Solar 
Date. 

Mean 

Solar 
Date. 

Right 

Ascen- 

aion. 

DecUna- 

tion 
NartA. 

Right 
Ascen- 
sion. 

DecUna- 
tion 

Right 
Ascen- 
sion. 

Declina- 
tion 

aion. 

Declina- 
tion 

May 

b      m 
I    20 

+8845 

May 

h     m 

6  52 

0       * 
+87  12 

May 

h      m 

18    5 

+8636 

May 

b     n 
19  24 

+88  s8 

1.9 

• 
53.78 

54.0 

X.2 

• 
49.7X 

46.6 

X.6 

a 
X4-59 

1. 
28.8 

X.7 

• 
27.92 

9 
44-7 

2.9 

54.27 

53.7 

2.2 

49.32 

46-4 

2.6 

X4.85 

29.x 

2.7 

29.06 

44.8 

3-9 

54.82 

53.4 

3.2 

48.93 

46.2 

3.6 

X5.X3 

29.3 

3.7 

30.2X 

45.0 

4-9 

55-44 

53.1 

4.2 

48.58 

46.0 

4.6 

1537 

29.6 

4-7 

SX.30 

45.2 

5-9 

56.09 

52.8 

5.2 

48.24 

45.8 

5.6 

X5.60 

29.9 

5.7 

32.35 

45.4 

6.9 

56.78 

52.6 

6.2 

47.93 

45.6 

6.6 

X5.80 

30.2 

6.7 

33.32 

45.6 

7-9 

57.47 

52.4 

7.x 

47.64 

45.3 

7.6 

X5.98 

30.5 

7.7 

34.20 

45-8 

8.9 

58.1a 

52.2 

8.Z 

4740 

45.x 

8.6 

X6.X5 

30.8 

8.6 

35.04 

46x» 

9-9 

58.74 

52.0 

9.1 

47.16 

44.8 

9.6 

16.3X 

3X.O 

9.6 

35.84 

46.2 

10.9 

59-3X 

51.8 

10. 1 

46.92 

44.6 

X0.6 

X6.47 

3X.3 

X0.6 

36.63 

46.4 

11.9 

59.85 

51.5 

ii.i 

46.69 

44.4 

11.6 

X6.64 

3X.5 

XX.6 

37.43 

46.6 

12.9 

60.38 

51.3 

12.  z 

46.45 

44.3 

X2.6 

X6.83 

3X.8 

X2.6 

38.25 

46.7 

13-9 

60.93 

51.I 

I3.X 

46.  x8 

44.x 

13.6 

X7.03 

32.0 

X3.6 

39.X4 

46.9 

14.9 

61.51 

50.8 

I4.X 

45.88 

43.9 

X4.6 

X7.21 

32.2 

X4.6 

40.07 

47.x 

15.9 

62.14 

50.6 

I5.X 

45.58 

43.7 

15.6 

X7.43 

32.5 

X5.6 

4x04 

47.3 

X6.9 

62.85 

50.3 

x6.x 

45.27 

43.4 

x6.6 

X7.62 

32.8 

x6.6 

42.02 

47.5 

17.9 

63.62 

50.x 

17.  X 

44.95 

43-2 

X7.6 

X7.82 

33.x 

X7.6 

43.00 

47.7 

18.9 

64.44 

49.8 

18.1 

44.66 

42.9 

18.6 

X7.99 

33-5 

x8.6 

43.93 

48.0 

19.9 

6531 

49.6 

19.X 

4440 

42.6 

19.6 

X8.X4 

33.8 

X9.6 

44.79 

48.3 

20.9 

66.16 

49-4 

20.x 

44.X7 

42.3 

20.6 

X8.26 

34.x 

20.6 

45.58 

48.5 

21.9 

67.01 

49.3 

2X.X 

43.96 

42.0 

2X.6 

X8.37 

34.5 

8X.6 

46.30 

48.8 

22.9 

67.82 

49.x 

22.x 

43.79 

41.7 

22.6 

X8.47 

34.8 

22.6 

46.96 

49.x 

239 

68.60 

48.9 

23.1 

43.63 

4X.5 

23.6 

X8.56 

35.x 

23.6 

47.58 

49.3 

24.9 

69.33 

48.8 

24.x 

43.46 

4x2 

24.6 

X8.65 

35.4 

24.6 

48.19 

49.6 

25.9 

70.03 

48.6 

25.x 

43.30 

4X.O 

25.6 

X8.75 

35.6 

25.6 

48.8X 

49.8 

26.9 

70.73 

48.4 

26.x 

43x3 

40.7 

26.6 

X8.86 

35.9 

26.6 

49.48 

50.0 

27.9 

71-45 

48.3 

27.x 

42.93 

40.5 

27.6 

X8.98 

36.2 

27.6 

50.18 

50.2 

28.9 

72.22 

48.1 

28.x 

42.72 

40.3 

28.6 

x9.11 

36.5 

28.6 

50.9X 

50.5 

29.9 

73.04 

47.9 

29.x 

42.50 

40.0 

29.6 

X9.22 

36.8 

29.6 

5X.66 

50.7 

30-9 

73.93 

47.7 

30.1 

42.28 

39.7 

30.6 

X9.33 

37.x 

30.6 

52.39 

5X.O 

31-9 

74-88 

47.5 

31.1 

42.09 

39.4 

3X.6 

X9.43 

37.5 

3X.6 

53.XO 

5x3 

32.9 

75.86 

47.4 

32.x 

4X.9X 

39.x 

32.6 

X9.5X 

37.8 

32.6 

53.75 

5X.6 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

aUnaeMlaoris. 
(Fff/arisA 

5Z  Cephei  (Hsv.) 

<fUmeMinoria. 

A  Ursse  Minoris. 

Solar 
Date. 

\ 

'-f 

Mean 

Solar 
Data^ 

Mean 
Solar 

Mean 
Solar 

Right 

A8C«II- 

•km. 

DecUna- 
tion 

Rlcbt 

Aaoan- 

aioo. 

Daclinar 
tion 

Data. 

Right 
Ascen- 
sion. 

Declina- 
tion 

Data. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Jane 

k     m 

I  ax 

+8845 

Jona 

h     m 

6  52 

• 

+8712 

Jnne 

h      m 

18  5 

+8636 

Jnne 

h      m 
19   24 

+8858 

1.9 

• 
15^6 

0 
47.4 

z.z 

a 
42.92 

m 
39.2 

2.6 

a 
29.52 

0 
37.8 

Z.6 

8 
53.75 

m 

5X.6 

2.9 

16.88 

47.2 

2.2 

41.77 

38.7 

2.6 

X9.55 

38.2 

2.6 

54-3X 

5X.9 

3.8 

17.88 

47.1 

3.1 

42.66 

38.4 

3.5 

29.58 

38.5 

3.6 

54.82 

52.3 
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23.10      .83 

54.5     1.9 

50.67    .zo 

7a.5   «M 

29.x 

7.08     .lO 

49.4    1-4 

59.37    .09 

6.6    Z.O 

22.32      .73 

52.3    •.4 

50.57    -09 

7a.9   ^s 

Feb. 

8.x 

6.99    .oB 

47-9    i«5 

59.29    .07 

5.6    1.0 

2X.64     .68 

49.7    •.9 

50.49    ^ 

73-x-o.i 

x8.x 

6.92-^05 

46.3  -Z.6 

59.23-04 

4.6  -Z.O 

2X.08-  .49 

46.6 +S.3 

5a4a-^ 

73-2   0.0 

28.1 

6.88  >.« 

44.7    1.6 

59.20  -.08 

3.7    0.9 

20.66     .35 

43.2    3.5 

50.38 -.03 

73.x -h>.3 

Mar. 

X0.0 

6.88 +.09 

43.2     Z.5 

59.20  +.03 

2.9    0.7 

20.38     .80 

39.6    S.7 

50.36    .00 

72.8    0^ 

20.0 

6.92    .06 

4X.8    Z.S 

59.24      .05 

2-3    0^5 

aa25-  .05 

35.8    3.8 

50.38 +.04 

7a.a  0.7 

30.0 

7.00    .tz 

40.6     Z.0 

59.3X      .09 

Z.9  -Obs 

20.28+  .ZZ 

3X.9    3.9 

50.44    .07 

7X-4   0.9 

Apr. 

9.0 

7-13 +«i5 

39.7-0.7 

59.43  4^U 

1.8    0.0 

20.47+  •«« 

28.x  +3.8 

50.53+." 

70U4+1.Z 

X9.0 

7.31    .«> 

39.1-^4 

59.58    .18 

2.0+0.4 

20.8X      .4Z 

24.3    3.7 

50.66    .zs 

69.x     z.4 

28.9 

7-53    •«4 

39.0    0.0 

59.78      .t3 

2.5    ^7 

2X.29     .56 

20.7    3.5 

50.84    .Z9 

67.6     1.6 

May 

8.9 

7.79    .36 

39-1 +0.4 

60.02     .33 

3.4    »•<> 

21.93     .70 

X7.4  s.« 

5X.05    .« 

65.9    X.8 

X8.9 

8.09    .31 

39-7    0-7 

60.29  •^ 

4-5    1-3 

22.69     .83 

14.3    •.8 

5X.30    .86 

64.0     z.9 

28.8 

8.4X  +.33 

40.7 +X.Z 

60.58 +.30 

5.9-H.5 

23.56+  .93 

XI.7+8.4 

5x.57+.« 

62.Z+8.0 

Jnne 

7.8 

8.75    -34 

42.0    z.5 

60.90     .38 

7.6    z.8 

24.52    Z.00 

9.5    ".0 

5X.87     .SI 

60.0     8.x 

X7.8 

9'XO    .35 

43.7    X.8 

6x.2a    .33 

9.5    t.9 

25.55  1.05 

7.8    1.5 

52.  X8     .38 

57.9    «.x 

27.7 

9.45     -35 

45.6    3,Z 

6X.55     .38 

XX.5     8.Z 

26.62  Z.06 

6.6    0.9 

52.50    .8« 

55-8    8.0 

July 

7-7 

9-79    .33 

47.8     3.3 

6X.87    .31 

X3.6     8.8 

27.7X  Z.07 

6.0 +a3 

52.8X     .sz 

53.8    z.9 

X7.7 

XO.XI  +.31 

50.2+3.4 

62.X8+.30 

X5.8+3.3 

28.77+Z.04 

6.0-0.3 

53.X2+.30 

52.0  +Z.8 

277 

10.42    .29 

52.6    3.5 

62.46    .«7 

j8.o    8.Z 

29.79  .98 

6.6    0.8 

53.41     .a8 

50.3    i.« 

Ang. 

6.6 

X0.69    .25 

55.x    «-5 

62.7a    .34 

20.  Z      8.Z 

30.73     .88 

7.7     ».4 

53.68    .35 

48.8    z^ 

x6.6 

Xa92      .83 

57-7    «-5 

62.95    •« 

aa.i    8.0 

3X.55     .76 

9.3     1.9 

53.91     .83 

47.6     Z.I 

26.6 

XX.X2     .18 

60.2    3.4 

63.  X4    .z7 

24.0    z.8 

32.25     .«3 

XX.4     8.3 

54.  XX     .z8 

46.6    0.8 

Sept 

5.6 

XI.27+.U 

62.6  +2.3 

63.29 +.Z3 

25.8 +Z.6 

32.78+  .44 

X3.8-8.6 

54.28 +.Z5 

45*9  +0.5 

15.5 

11.39  .09 

64.8    3.3 

63.40    .zo 

27.3     1.4 

33- X4    .a7 

x6.6    3.9 

54.4X    .11 

45.5 +«.s 

255 

11.46    .06 

66.9    3.0 

63.48    .06 

28.6     Z.3 

33.3X+  .08 

X9.6    3.0 

54.50    .07 

45.3    0.0 

Oct. 

5.5 

XI.50+.09 

68.8    Z.8 

63.52  +.08 

29.6    z.0 

33.30-  .ZZ 

2a.7    3.0 

54.55     .<H 

45.4 -o-« 

15-5 

IX.50~-.03 

70.4    z.5 

63.53 -.oz 

30.5  0.7 

3310     .« 

25.7    •.9 

54-58 +.OZ 

45.7    ••4 

«5.4 

XX.47-.0* 

7i-8+z,3 

63.5x-.os 

3X.X40.5 

32.7X-  .47 

28.6  -8.7 

54.57 -.«i 

46.2-0.6 

Nov. 

4-4 

XX.4X    .07 

72.9    1.0 

63.46  .06 

3X.5    O.S 

32.  x6     .68 

3X.X    8.4 

54.53    .04 

46.8    0.7 

14.4 

11.33    -09 

73.7    0.7 

63.40   .08 

3X.7+0.Z 

31.48     -74 

33.3    ao 

54.48    .06 

47.5    0.7 

24-3 

11.23    .11 

74-2  -to-s 

63.3X  .09 

3X.7-^.i 

30.67     .84 

35-0    X.5 

54.40    .06 

48.3    0.8 

Dec. 

4-3 

ZX.XI     .zs 

74.4    0.0 

63.22    .zo 

31-5    0.3 

29.79     -91 

36.2    0.9 

54.32     .09 

49.x    a8 

X4-3 

X0.99-.TS 

74-3 -O.S 

63.  XX  -ktZ 

3X.0-0.S 

28.85-  .95 

36.8 -0.3 

54.22  -.zo 

49.9 -0-8 

a4-3 

10.85     ''S 

73-8    0.6 

63.00    .zz 

30.4    ••7 

27.89     .95 

36.8  +0.3 

54.x  X     .ZZ 

5a6    ow7 



342 

xo.7a-.z3 

73.x -0.9 

62.89  -•«* 

29.7  -0.8 

16.94-  .94 

36.x  +Z.I 

54.00  -klX 

51.3-0.6 ![ 
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APPAKKNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINQTON. 

Mean 
Solar 
Data. 

•  CassiopeiflB. 

^oa 

2Z  Cassiopeia. 

c  Piscinm. 

Right 
Aacenaioa. 

Declination 

Right 
Aacendoa 

Declination 
Smttk, 

Right 

Deeliaadon 

Aicenaion. 

Declination 

h     m 
0  34 

+55  58 

h     m 
0  38 

• 
—  18  32 

h     m 
0  38 

• 

+74  35 

h     m 
0  57 

•         r 

+  7  30 

(Dec.  30.3) 

• 
43.72 -.iB 

63.1  -0.3 

3 
29.23  -SX3 

48.8 -«.5 

s 

54.5x-.69 

m 
76-140.3 

3 

39.98 -.xo 

m 
35.6  -0.6 

Jan. 

9.2 

43-45    'V 

62.7  0.6 

29.  ZZ      .13 

49.3    0.3 

53.82    .68 

76.  z  —0.3 

39.87  .11 

35-0     0.7 

19.2 

43.17    •«« 

6z.8    x.x 

28.99     •« 

49.5-0.1 

53.14    -^ 

75-5    0.9 

39.75  ." 

34.3     0.7 

29-2 

42.9a    .9$ 

6a5    1.5 

28.88      •» 

49.4 +o.a 

52.49    .6X 

74.3    J.4 

39.64     .XX 

33.6     0.7 

Feb. 

8.1 

42.68    .« 

58.7    1.9 

28.78      .09 

49.Z    0.5 

51.89    -55 

72.6    X.9 

39.53  .» 

32.9     0.6 

z8.z 

42.48-^x7 

56.6-3.3 

28.69  --o? 

48.540.7 

5Z.38-..45 

70.4-3.4 

39-44 --oB 

32.4-0.5 

28.Z 

42.34    ." 

54.3     «.4 

28.63    .OS 

47.7    X.0 

50.99    -33 

67.8    3.7 

39.37    -06 

31.9     0.4 

Mar. 

ZO.Z 

42.25^.06 

51.8    t.5 

28.59  ~-<» 

46.6    x.a 

50.7a      .30 

65.0    3.9 

39.33 --P5 

31.5     0.3 

20.0 

42.22  +.0X 

49.2     «.5 

28.59  4..oa 

45.2    x.5 

50.59 -.05 

62.  z    3.0 

39.31     •» 

3Z.4-O.X 

30.0 

42.27  .09 

46.8    3.4 

28.63    .06 

43.6    1-7 

50^62  4'.xo 

59-1    a.9 

39.33 +.04 

31.4 -H>.3 

Apr. 

9.0 

42.404^x6 

44.5 -*.• 

28.71  4-*  10 

4Z.84-X.9 

50.80  4si6 

56.2-4.8 

39.40+^09 

31.7+0.4 

19.0 

42.60   .43 

42.5     1.9 

28.83    .14 

39.7    ».» 

51.13    .41 

53.6    S.5 

^  3951    -13 

32.2     0.7 

28.9 

42.87    .so 

40.8     X.5 

28.99    -18 

37.6    t.a 

51.61    .54 

51-3    a.x 

39.66    .X7 

33.0    fc9 

May 

8.9 

43.20    .56 

39.6     X.O 

29.  Z9     .33 

35.3    a.s 

52.2Z     .66 

49-3    1.7 

39.85    .ax 

34.1    ».a 

18.9 

43-59    -41 

38.8    0.6 

29.4s   -«c 

32.9    a.4 

53.93     .76 

47.9    x.3 

40.08    .34 

35-4    1.4 

• 

28.9 

44.03 -I-.45 

38.4 -«.3 

29.70  4'.flB 

30.5 +«.4 

53.73 +.83 

46.9-0.7 

40.34 +.a7 

36.9+1.6 

Jane 

7.8 

44.50     .48 

38.640.4 

50.00    .30 

28.  Z     3.3 

54-59    .89 

46.5-^3 

40.62     .39 

38.6    1.8 

17.8 

44.99     .49 

39.3      ©.9 

30.3X    .sa 

25.8      3.3 

55-50    .9« 

46.6  +0.4 

40-93  .31 

40.4    1.9 

27.8 

45.48     .49 

40.5     M 

30.64    .33 

23.7    a.o 

56.42    .9s 

47.3    0.9 

41.25  .3a 

42.4    3.0 

Joly 

7.7 

45-97    -48 

42.1     X.8 

30.96    .3a 

2Z.8    X.B 

57-34    -90 

48.5    1.4 

41.57  .3a 

44-3    a.o 

17.7 

46.45 +.46 

44-1 +«.• 

3z.284-.s1 

20.2  4.I.S 

58.22 +.86 

50.2  +X.9 

41.88 +.31 

46.3+1.9 

27.7 

46.90    .43 

46.5    8.5 

31.58    .«9 

z8.8    X.3 

59.06    .80 

52.3    a.4 

42.19   .a9 

48.2     x.9 

Aug. 

6.7 

47.31    .99 

49.2     3.8 

31.87    .37 

Z7.8    0.8 

59.82    .73 

54.9    a.8 

42-47    .a7 

50.0    x.8 

z6.6 

4767    -34 

52.1   ^o 

32.  Z2     .34 

Z7.Z    0.5 

60.5Z     .64 

57-8    3.1 

42.73    .a4 

51.7   i.e 

26.6 

47.99    •■9 

55.2     M 

32.34     •" 

z6.8  4<».x 

6z.zo    #54 

6z.o    s-3 

42.95    .ax 

53-2    X.4 

Sept. 

5.6 

48.25 +.« 

58.4+3.1 

32.524^x6 

Z6.9  -«.3 

6Z.59+.4S 

64.4+3-5 

43.Z5+.X8 

54.5  +i-a 

15-5 

48.45     .!« 

61.6     S.3 

32.67     •X3 

Z7.2    0.5 

6Z.97    .sa 

68.0    3.6 

43.31    .14 

55.6    0.9 

25.5 

48.60      .13 

64.9     s.3 

32.77    -09 

Z7.9    0.8 

62.23    -ao 

71.7    3.7 

43.43    ." 

56.4    0-7 

Oct. 

5-5 

48.69      .06 

68.0    S.I 

32^    -05 

z8.8    X.0 

62.37  +•«• 

75-4    3.7 

43.53    .08 

57.0    0-5 

15-5 

48.73 +-« 

7X.O  3.9 

32.874^01 

Z9.9     X.3 

62.40 -wOS 

79.0   3.5 

43.58    .04 

57.4    0-3 

254 

48.71 -.04 

73.84*7 

32.86 -.OS 

2Z.2  -Z.S 

62.3Z  -kXS 

82.4+5.3 

43.61  +.01 

57.6  +0.1 

Nov. 

4-4 

48.64    u)9 

76.4   3.4 

32.83  .04 

22.5   bS 

62.ZO    .36 

85.7    3.1 

43.61  —.01 

57.6  -0.x 

14-4 

48.52     .14 

78.6  3.0 

32.78   .07 

23.9  «-s 

61.78    .37 

88.6    3.7 

43.59     .<H 

57-4    o-a 

24-3 

48.36    .18 

80.4    X.6 

32.70     M^ 

25.2     x.3 

61.37    .46 

91.1    a.3 

43.54     .06 

57-1    0.4 

Dec. 

4-3 

48.  z6    .ai 

8z.8    X.3 

32.60    .lO 

26.4      X.X 

60.86    .53 

93.2    x.8 

43.47     .08 

56.6    0.5 

X4-3 

47.93 --"4 

82.840.7 

32,49 -.XX 

27.5  -0.9 

60.28  -.6x 

94.8  +1.3 

43.39 --09 

56.1-0.6 

24.3 

47.68     .36 

83.240.1 

32.37  ." 

28.3    a7 

5964     .« 

95.8    0.7 

43.29    .10 

55.5    0.6 

34-2 

47.41-^37 

83.z-^s 

32.24 -WX3 

28.9  -0.5 

58.96 -.69 

96.Z40.1 

43.19 -.10 

54.8  -0.6 

di6 
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AFPARBNT  FLACBS  FOH  THB  UPPER  TRANSIT  AT  WASHINGTON:                       1 

Mean 
Solar 
Data 

^AndromedflL 

tf'c^a 

38  CaasiopeuB: 

fFiadnm. 

.JSSL 

DodkiaiioB 
A«ffA 

Biiritt 

DaeUnatioB 

S0mtJk, 

Right 
Aacanaion. 

Doeliaation 

Aa^te. 

Doclinatioa 
AMI. 

I    4 

• 

+35  4 

h    m 
I   18 

• 

-84a 

h     m 
I   23 

+69  44 

h     m 
I   26 

• 

+»4  49 

(Deo.  30.3) 

■ 

m 
64.4 -«.9 

a 
56.69-^11 

* 
32-2-0.7 

a 
39.52- .47 

47.9^-8 

2.68^x1 

• 
22.9-0.3 

jBn.      9-3 

t.ZO    .IS 

64.0     0,6 

56.58    .n 

32.8    0^6 

39.04     M9 

48.4 +«.• 

2.57    •!• 

22.4      0.6 

i9.a 

Z.94    .16 

63.3     •^ 

56w|6    .19 

33.4    ©.5 

38.53    ^SX 

48.3 -«-4 

2.45     .X9 

aZ.7      0.7 

a9*a 

1.79    -15 

62.3     1.9 

56.33     .13 

33.8    0.9 

38.02    .90 

47.7     M 

2*32     .19 

2Z.O     0.8 

Fell.     8.3 

Z.64    .14 

6z.o    1.4 

56.22    .xx 

34.0 -O.X 

37-54    -47 

46^     1.5 

2.20     M 

2a2     OS 

18.Z 

z.3z-vn 

59.5 -«-5 

56.ZZ  -WXO 

33-9 +^x 

37-09 --4X 

44.7 -T.9 

2.09-^X0 

Z9.4-0-8 

98.Z 

Z.40    .09 

57.9     1.6 

56.02   .08 

33.7    •.4 

36.71     .34 

42.6    9.3 

Z.99     ^ 

Z8.7  0.7 

Biar.   zai 

Z.33    .09 

56.3    1.6 

55-95    -05 

33.2    0.6 

36.42    .94 

4az    9.6 

Z.92     .06 

z8.o    0.6 

aaz 

Z.30-.01 

54.6    X.6 

55.9Z  -•oa 

32.4    o^ 

36.22     .X4 

37-5    «.7 

Z.88-W09 

X7-4    tt-S 

30.0 

z.3a+.<H 

53.x     1.4 

55*91 +M» 

3Z.5    i^ 

36.Z4-WO9 

34.7    "-s 

Z.87-K09 

Z7.0     0^3 

Apr.     9-0 

z.384>0B 

5Z.8  -1.9 

55-95 +-ofi 

SO-2+1.3 

36.z8+^xo 

3Z.9-9.7 

x.9Z+rfi6 

Z6.8-O.I 

Z9.0 

Z.50    .15 

50.7    1.0 

56.03    .xo 

28.8    X.6 

36.34    .« 

29.2    9.5 

z.99    -xx 

Z6.8+0.9 

29.0 

Z.68    .90 

49.9    0.7 

56.Z5  .14 

27.Z    1.8 

36.62    .34 

26.8    9.3 

2.Z2     •X9 

Z7.Z    0.4 

Utj     8.9 

Z.90    .14 

49.4-^3 

56.3Z    .xB 

25-3     «-9 

37.0Z    .44 

24.7    9.0 

2.30    .X9 

Z7.7    0.7 

18.9 

a.z7   .SB 

49-3 -Hm 

56.5a    •« 

23.3    9.0 

37.5X    .54 

22.9    X.9 

2.5Z   -ss 

Z8.5    0.9 

28.9 

2.47 -Ks» 

49-6+0.5 

56.76 +>95 

2Z.2  +9.X 

38.09  +.6a 

2Z.6  -1.1 

2.76 +w«7 

Z9.6  4-x.x 

Jmie     7-8 

S.8Z    .as 

50.2    0.8 

57-03    .•8 

Z9.O     9.9 

38.74    .« 

20.8    0.6 

3.04    .«9 

20.9     1.4 

Z7.8 

3.Z6   .96 

5Z.2    1.3 

57.32    .90 

Z6.9     9.x 

39.44    .7a 

20.4  -0.x 

3.34     •3X 

22.4     x.6 

a7.8 

3.54   'V 

52.6   I.S 

57.63    -Sx 

Z4.7     "-X 

40.  z8    .74 

20.6  +0.3 

3.66    .99 

24.  Z     X.B 

J0I7     7.8 

3-91    '97 

54.2    1.8 

57.94    -31 

Z2.7     9.0 

40-93    .73 

2Z.3     ^.9 

3.99    .33 

25.9     x.9 

Z7.7 

4.28 -KS6 

56bZ4«.o 

58.26+^31 

za8+i.8 

41.68 +.74 

22.4  +X.4 

4.32 +wS« 

27.8 +1.9 

a7-7 

463    .34 

58.3    •.« 

58.56    .90 

9.2    I.S 

42.41    .7x 

24.Z     X.9 

4-63     .31 

29.7     x.9 

Ang.     6.7 

4-95    .S« 

60.5     9.3 

58.85     .98 

7-8    X.S 

43.10    .67 

26.2     9.3 

4-93    -■9 

3Z.6     x.8 

Z6.6 

5.26    .10 

62.9     9.4 

59.Z2    .86 

6.6    i4> 

43.74    •«» 

28.6    9.6 

5.2Z    .97 

33-4    X.7 

26.6 

5-53    •« 

65.3    ••4 

59.36     .13 

5-8   0.7 

44.33    -53 

31.3     •.9 

5-»7    -«4 

35.1    x.6 

Sept     5.6 

5.76  +.91 

«77+*-4 

59.57  +.X9 

5-3 +0.4 

44.84 +.48 

34-4+3.1 

5.69 +.«x 

36.6+1.3 

Z5.6 

5-95    '^ 

70.Z     9.3 

59.75    .i« 

5.Z    0.0 

45.28    .39 

37.6    3.3 

5.88    .17 

38.0    X.3 

a5-5 

6.ZZ     .13 

72.4     9.9 

59.89    •« 

5-2 -«.3 

45.63     -31 

4Z.0     9.4 

6.04    .14 

39.2     X.X 

Oct     5.5 

6.22     U9 

74.6     9.t 

60.00    .09 

3.6    0.5 

45.90     .» 

44.4     3-4 

6.16      .IX 

40.2    0.9 

15-5 

6.30    U)S 

76.6     1.9 

60.06    .06 

6.2    0.7 

46.07     .X3 

47-8    9.4 

6.25    .06 

4Z,o    0.7 

25-5 

6.34 +ua 

78.4+1.7 

60.Z2+..QS 

7.0 -0.9 

46.Z6+.04 

5X-2  +3.3 

6.3Z  +.05 

4Z.6  +0.5 

Nor.      4-4 

6.34  —.01 

80.0    i.s 

60.  Z3    ^» 

8.0     X.0 

46.z5-.05 

54-4    3.1 

6.35  +.oa 

42.0    as 

X4-4 

6.32    .04 

8Z.3     X.9 

6o.Z2— .03 

9.Z    x.x 

46.06    .14 

57.4    ".s 

6.35  -.01 

42.2+0.1 

«4-4 

6.26    .07 

82.4     0.9 

60.08    .03 

Z0.2    x.x 

45.87     .«3 

60.  Z     9.3 

6.33    -04 

42.3    0.0 

Dee.     4-3 

6.z8    .10 

83.  z    0.6 

60.02   .07 

ZZ.2     x.x 

45.60    .31 

62.4     9.X 

6.28    .06 

42.2-0.8 

X4-3 

6.07-^x9 

83.6+^3 

59.93 -.09 

Z2.3  -1.0 

49.26 -.38 

64.3+1.6 

6.2Z  —.08 

41.9 -ObS 

«4-3 

5-94    -14 

83.7 -tkx 

59-84    .w 

Z3.2  0.9 

4485     .44 

65.7      X.I 

6.Z2    .xo 

4Z.5    as 

34-3 

5.80 -WX4 

83.4 -«.3 

59-73-." 

14.Z  -^7 

44-39 -.48 

66.5+0.6 

6.OZ  -wXX 

4Z.o-as 
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APPARENT  PLACES  FOR  THE  X7PPBR  TRANSIT  AT  WASHZNQTiM. 

Mean 
Solar 
Datab 

aSridanL 

•  PiaciaiB. 

^Arietia. 

50  CaaaiopeiaBL 

AacanaloK 

DaeUMikm 
SmiA. 

J^L. 

MmtL 

Right 

DaeUaatko 
AM*. 

Rlfltt 

Oaclinatioii 

h     m 

I  33 

• 

-5744 

h    m 
I  40 

+  8  38 

h    ai 
I  49 

• 

+ao  18 

h    m 

«  54 

• 

+71  55 

(Dec. 

90.3) 

• 

m 

88.s-«.6 

a 
Z.72-V10 

m 
47.7-^6 

a 
l.6i  -vzz 

• 
46.5-^3 

a 

45.35 -H» 

m 
65.044.0 

Jan. 

9-3 

55-9a    -ss 

88.7 -O.X 

z.6z    .zx 

47.x    a.S 

Z.50    .za 

46.1  0.5 

44.83    .54 

65.9    0.6 

19.2 

55.59   -ss 

88.540.4 

Z.50    .za 

46.5    0.6 

1.37    .13 

45.5  «•« 

44.a7    •S7 

66b3  4o.x 

a9.a 

55.26   .ss 

87.8    1.0 

Z.S7    .M 

45.9    a.6 

Z.24    .Z4 

44.8    0.7 

43.69  -SS 

66.z>o.5 

Feb. 

8.2 

54-94    -SI 

86.6    1.5 

Z.25    .za 

45.a    a-e 

Z.ZO    .IS 

44.0    0.8 

43.XI    .5» 

65.2      I.X 

I8.X 

54.64 -^aB 

84.9  4«.o 

Z.13  -.zx 

44.7 -••S 

0.97  "^» 

43.2-0.9 

4a.56-v3a 

63.9 -X.6 

28.  z 

54-38    ..4 

82.7    a.4 

Z.03    .09 

44.a   a.4 

0.85    .zz 

4a.S   0.9 

42.07    .45 

62.Z    a.o 

Mar. 

ZO.X 

54-17    -'S 

80.  z    S.8 

0.94    .07 

43-8    0.3 

a76    .<« 

4Z.4   0.8 

4Z.66    .36 

59.8    a.4 

2a  z 

54«>     U 

77.x    5.1 

0.89 -.04 

43.  J -a.1 

a70    .05 

40.6   0.8 

4X.36    .as 

57.4    a.6 

3ao 

53.89    .08 

74.0   S-S 

0.87      .00 

43.5  4a.z 

0.67 -^oz 

39.9    a-6 

4Z.Z7-^xa 

54.6    a.8 

Apr. 

9.0 

53.85 -.01 

70.541.5 

0.90  4v04 

43.740.3 

0.694-.04 

39-4 -«-4 

4Z.ZZ  4-.0X 

5Z.8-0.8 

Z9.0 

53.88 +u)6 

67.0    3.6 

0.96    .09 

44.0    0.5 

0.75    .09 

39.0 -o.a 

4Z.Z9    .15 

49.x    a.7 

29.0 

53-97    -IS 

63.4    S.6 

Z.07    .X3 

44.7    0-7 

0.86    .xs 

38.9    0.0 

4Z.4Z    .aB 

46.4    a.s 

May 

8.9 

54-14    •«> 

59.8   S.S 

1.23    .Z7 

45.5    «.o 

Z.02     .Z8 

39.140.3 

4X.76    .41 

44.0    a.a 

18.9 

54-37    •«« 

56.3    S.4 

Z.43    .ax 

46.6    z.a 

Z.22    .aa 

39.5    •.« 

4a.a3   .5a 

42.0    1.9 

28.9 

54-67  4-^S« 

53.x  4s.a 

1.66  +.S5 

48.0  4^.4 

Z.464-.a6 

4a2  4o.8 

42.80  4-.6t 

40.3-1.5 

June 

7.8 

55.ai    .S» 

50.0    9.9 

Z.92    .aS 

49.5     «.6 

X.73    .« 

4Z.2      Z.Z 

43.47    .71 

39.0     X.O 

17.8 

55.4a    •4a 

47.3    a-S 

2.22     .30 

5X.X    Z.7 

2.03    .3X 

42.4    X.5 

44-32    .79 

38.2-0.5 

27.8 

55.86    .45 

45.0    a.1 

a.5a    .31 

52.9     1.8 

a.36    .35 

43.8    1.5 

45.OZ    .81 

37.9   ou> 

J«ly 

7-8 

56*3a    -47 

43*1    z.6 

2.84    .sa 

54.8     1.9 

2.69    .35 

45-4    «-7 

45.83    .^ 

38.Z40.5 

17.7 

^.794-.47 

4Z.84-1.1 

3.X64-.SS 

56.64-X.8 

3.024..33 

47.x  4-1.8 

46.67 +.83 

38.840.9 

27.7 

57.26   .46 

4X.o4«.S 

3-47    .31 

58.4    Z.8 

3.35    .3a 

48.9    z.8 

47.50    .8a 

40.0    X.4 

A«g. 

6.7 

57.7a    M4 

40.7    0.0 

3-77    .« 

60.2    z.7 

3.67     .31 

50.7     z.8 

48.30    .79 

4Z.6    z.8 

Z6.7 

58.15    .41 

4Z.Z  -^6 

4.06    ^ 

6Z.6    Z.S 

3.97    .« 

52.5    X.8 

49.07    .74 

43.6    ^n 

26.6 

58.54    -37 

42.0    x.s 

4.3a     .24 

63.3    1.4 

4.24    .a6 

S4.3    «.7 

49.78    .« 

46.0    a.6 

Sept. 

5.6 

58.89 +.SI 

43.4 -«-7 

4-54  4-." 

64.54^.3 

4-49 +.a3 

56.0  4«.6 

50.43  4-.6X 

48.74*9 

15.6 

59.17    .«5 

45.3    «.i 

4.74    .«8 

65.6      X.O 

4-7X    .» 

57.5    «.5 

5X.OO    .55 

51.7    5.1 

25-5 

59-39    .19 

47-6    a.5 

4.9Z     .X5 

66.4    0.7 

4.89    .«7 

58.9    13 

5X.49    .44 

54-9    5.a 

Oct 

5-5 

59.54    ." 

50.3    a.7 

5.04    .za 

67.0    0.5 

5.05    .14 

60.2    z.a 

5X.88    .55 

58.2    3.3 

«5-5 

59.63  4--05 

53-x    a.9 

5.X5    .09 

67.4    0-3 

5.17    .10 

6Z.3    Z.0 

52.  z8    .a4 

6z.6    3.4 

aS-S 

59.64 -.« 

56.Z-B.9 

5.22  4-.06 

67.6  40.Z 

5.a54-.o7 

62.Z40.8 

5a.384-.14 

65.0+3.4 

Nov. 

4-4 

59.58    .09 

59.0    a.9 

5.26  +.QJ 

67.6 -O.Z 

5.3X    .04 

62.8    0.6 

52.47 +.04 

68.3    3.a 

14-4 

59.46    .15 

61.9    a.7 

5.28      .00 

67.5    o.a 

5.344--o« 

63.4    ^5 

52.46 -.07 

7X.5    3.1 

«4-4 

59.a8    .ae 

64.4    M 

5.26 -.03 

67.2    O.S 

5.34 -.« 

63.7    0.5 

5a.34    -17 

74.4     8.8 

Dee. 

4-4 

59.06   .as 

66.7    a.o 

5.a3    .05 

66.8    04 

5.30    .04 

63.9  40.Z 

5a.zz    .V 

77.0    a.4 

V4-S 

58.79 -.«Q 

68.5  -1.6 

5.X7-.07 

66.3-0^5 

5.a5-.a7 

63.9-0.1 

5x.79-^3« 

79.2  4a.o 

«4-3 

58.49    .31 

69.8    z.x 

5.09    .09 

65.8    0.6 

5.X7    .09 

63.7    •'3 

5X.38    .45 

81.0    x.5 

34*3 

58.z6-.3s 

70.6-0.5 

4.99 -.10 

65.2-0.6 

5.07 -.ZZ 

63.4-0.4 

50.90 -^5a 

82.3 +X.O 
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APPARENT  PLACES  FOR  THR  UPPER  TRANSIT  AT  WASHINGTON. 

Ifaaa 

Solar 
Data 

aArietia. 

f»Cea 

fCaasiopeiaB. 

^*coa 

Right 
Atcondoa 

Doclliiatlon 
Hortk. 

Right 
Aaoennoii. 

Declination 
N9rtk, 

Right 
Aacenaioa. 

Declination 

Right 

DedinatloB 
N^rtk, 

h     m 
2      Z 

• 

+aa  58 

h    m 
2      7 

• 

+  8  aa 

h     m 
2  20 

+66  56 

h     m 
2   22 

•        # 

+  80 

(Dec.  30.3) 

■ 

26.8Z  -wXO 

• 

6z.7-a9 

• 
37.07 -.09 

m 

Z4.o-«.3 

■ 
4Z.64-.33 

m 
6x.O  +Z.3 

a 
45.68 -.06 

18.4-0.5 

Jan. 

9-3 

26.70    .u 

6Z.4    0.3 

36.97    •" 

X3.4    0.6 

4X.28    .38 

62.x   0.8 

45.59    .10 

Z7.8    0.6 

X9.2 

26.57   '^S 

60.9    a6 

36.85    .za 

X2.8     0.6 

40.88    .4a 

62.7  +0.3 

45.48      .13 

X7.2    0.6 

29.2 

26.43    .14 

60.3    a7 

36.73    .13 

X2.2     0.6 

40.44    .44 

62.7-0.3 

45.35  .13 

x6.6    0.6 

Feb. 

8.2 

26.28    .14 

59-5    0.8 

36.59    -X3 

ZX.7    0.6 

39.99    .44 

62.x    a8 

45.3X    .X4 

z6.o    0.5 

Z8.2 

26.Z4-^iS 

58.6-0.9 

36.46 -.Z3 

ZZ.Z-0.3 

39.56 -.43 

6X.Z-Z.3 

45.07 -.13 

15-5-0.5 

28.2 

26.02      .18 

57.7    0.9 

36.34    ." 

XO.7     0.4 

39.15    .38 

59.6    Z.7 

44.95      .13 

X5.X    0.4 

Mar. 

xaz 

25.91      .09 

56.8    a9 

36.24    .09 

XO.3     ©.3 

38.80    .38 

57.6    8.x 

4483      .10 

14.8    O.S 

20.Z 

25.84      .06 

55.8    0.9 

36.  x6    .06 

ZO.X-O.X 

38.52    .94 

55.4    ••4 

44-74    .07 

14.6-0^1 

3ai 

25.79 -.« 

55.0    0.7 

36.12  —.03 

laz    0.0 

38.33     .14 

52.9    ».5 

44.69 -.04 

14.6  4«wi 

Apr. 

9.1 

25.80 +.09 

54-3 -o.« 

36.x  X  +.03 

xo.2+0.9 

38.24  -.04 

50.3 -«.6 

44.67    ^ 

14.740.3 

Z9.0 

25.85      .07 

53.8    0.4 

36.  X5    .06 

X0.6    0.5 

38.25 +.07 

47.7     «.« 

44.694.03 

X5.X    0.5 

29.0 

25.95     -M 

53.5 -o.« 

36.24      .10 

xx.x    0.7 

38.38     .z8 

45.2    9.4 

44.76    .09 

X5.7    0.7 

May 

9.0 

26.10     .17 

53-5 -K*.! 

36.37    -xa 

Z2.0     0.9 

38.6X     .39 

42.9     9.8 

44.88    .14 

X6.5    0.9 

Z8.9 

26.29    .sa 

53.7    0-4 

36.54  .19 

Z3.0     I.Z 

38.95     .38 

40.8      1.9 

45.04    .18 

X7.5     X.f 

28.9 

26.53 +.a5 

54«a+o.6 

36.75 +-«s 

X4.2  4«.s 

39- 38 +.47 

39.0  -1.6 

45.24 +.99 

X8.7  +1.3 

June 

7-9 

26.80    .a9 

55.0    0.9 

37.00     .96 

X5.6  1.5 

39.89    .54 

37.7     1.1 

45.47    .«5 

20.x     X.S 

17.9 

27.XO    .33 

56.0     I.X 

37.27      .99 

X7.2     Z.6 

40.47    .60 

36.8     0.7 

45.74    -"S 

2X.6   x.e 

27.8 

27.4a    -34 

57-3    x-4 

37.57    -SO 

X8.9    x.7 

4X.X0    .65 

36.3-0.8 

46.03    .30 

23.2   1.7 

July 

7.8 

27.7*  -s* 

58.7    «.5 

37.88    .31 

20.7    X.8 

4X.76    .67 

36.3 -N)w9 

46.34     .31 

24.9    1.7 

Z7.8 

28.09 +.34 

6a34«.7 

38.20  +.39 

22.4  +X.8 

42.45 +.69 

36.740.7 

46.65 +.33 

26.7  +1.7 

27.7 

28.43     .33 

62.0    X.7 

38.52    .31 

24.2     1.7 

43.13     .68 

37.6     Z.Z 

46.97     .31 

28.4    1.7 

Aug. 

6.7 

28.76    .39 

63.8    Z.8 

36.82   40 

25.8    z.6 

43.8X     .67 

39.0    Z.3 

47.a7    -so 

3ao    x.6 

16.7 

29.06    .30 

65.6    1.8 

39.12  .98 

27.4    x-5 

44.46    .64 

40.7    «-9 

47.57    -^ 

31.5    X.4 

26.7 

29.35  -ay 

67.4    x.7 

39.39    .a6 

28.8    X.S 

45.08    .60 

42.7     9.8 

47.85    -V 

32.8    I.S 

Sept 

5.6 

29.6Z  +.33 

69.Z-K1.6 

39.64 -K^S 

29.9  +X.I 

45.66 +.53 

45.x  4*5 

48.XZ+.94 

33.9+1.0 

15.6 

29.84     .29 

70.7    1.3 

39.86    .ax 

30.9    0.9 

46.  x8    .49 

47.8    %A 

48.34    .99 

34  9    0.8 

25.6 

30.05      .19 

72.2    Z.4 

40.05    .z8 

31.7    0.6 

46.64    .49 

50.6    9.9 

48.54    .19 

35.6    0.6 

Oct. 

5.6 

30.22     .15 

73.5    X.3 

40.2Z     .13 

32.2    0.4 

47.02    .33 

53.7    5.X 

48.72     .16 

36.0    0.4 

15-5 

30.35      -M 

74.7     X.X 

40.34      .M 

32.540.3 

47.34    -s* 

56.8    S.1 

48.86    .X3 

36.340.8 

25-5 

30.46  +.09 

75-7  40.9 

40.44  +.09 

32.7    ao 

47.58 +.90 

59.943.1 

48.98  +.10 

36.4    0.0 

Nov. 

4-5 

30.53     .06 

76.6   0.8 

40.5X  .06 

32.6 -O.Z 

47-74    -M 

63.0    3.1 

49.07     .07 

36.3 -o.a 

144 

30.57 +.0S 

77-3    0.6 

40.55 +.09 

32.4    ©.3 

47.82  +.03 

66.0    8.9 

49.12     .04 

36.0    0.3 

244 

30.58      .00 

77.8    a4 

40.57  •<» 

32.x    0.4 

47.8x-.03 

68.8    9.7 

49.15  4-.OI 

35.6    0.4 

Dec. 

4-4 

30.56  -.03 

78.X    O.S 

40.55 -.03 

3X.6    0.5 

47.71     -14 

7X.4    9.4 

49.Z5-U19 

35.x    0.5 

M-4 

30.5Z  -.06 

78.2  +0.1 

40.51 -.05 

3X.Z  -0.5 

47-53 -.M 

73.64*0 

49.Z2->09 

34.6-0.6 

24.3 

30.44  .08 

78.2-0,1 

40.44  .08 

30.5   0.6 

47.27    .99 

75.5    1.6 

49.06    .07 

34.0    0.6 

34.3 

30.34 -.IX 

78.0  -0.3 

40.35 -.10 

29.9  -0.6 

46.95  -.35 

76.8 +1.Z 

48.98 -W09 

33.4-0.6 
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'   ■ 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
SoUr 
Data. 

yCea 

aCea 

48  Cephei  (H.) 

(Arietis. 

Right 
Aace&sioiL 

Declination 

Right 
Ascension. 

Declination 

Right 

Ascension. 

Declination 
North. 

Right 
Aaeension. 

Declination 
North, 

h     m 

a  38 

+  a  48 

h     m 

a  56 

+  3  41 

h     m 

3    7 

0        t 

+77  ai 

h     m 

3    9 

0       * 

+20  39 

(Doc. 

30.3) 

• 
2.50  -.08 

It 
27.9-^7 

s 
58.53 --06 

m 
29.0-0.7 

s 
27.39-  -55 

v 

57.9 +«-» 

a 
4-13  -.05 

m 
70.3 -O.X 

Jan. 

9-3 

2.4X     .10 

27.1  0.7 

58.45    .09 

28.3     0.7 

26.79     .67 

59.8     1.6 

4.05    .09 

7a  I      0.3 

19-3 

2.30    -la 

26.4  0.6 

58.34      -M 

27.6    a6 

26.08     .76 

61.2    x.x 

3.95    .M 

69.8      0.3 

29.3 

2.17    .13 

25.8  0.6 

58.21     .13 

27.0    a6 

25.27     .83 

62.0  40.5 

3.82    .X4 

69.5      0.4 

Feb. 

8.2 

2.03    .14 

25.3  0.4 

58.08    .14 

26.4    0,5 

24.41     .87 

62.3 -t».x 

3.67    .15 

69.0      0.5 

z8.2 

Z.89-.Z4 

24.9-0.3 

57.93 --u 

26.0-0.4 

23.54-  .86 

6X.9-0.7 

3.51  — .x6 

68.4-0.3 

28.2 

1.75    .13 

24.6  -o.a 

57-79    •»4 

25.7    0.3 

22.69     .8a 

60.9      1.3 

3.35     -15 

67.8    0.6 

Mar. 

Z0.2 

Z.63    .11 

24.5    0.0 

57.65    .xa 

25.6-0.1 

21.90     .73 

59.4     ».7 

3.21     .14 

67.2    0.6 

2a  z 

x-53    •<« 

24.5+0.1 

57.54    •» 

25.5+0.1 

21.22     .6x 

57.5    a.x 

3.08    .xz 

66.5    0.6 

30.x 

Z.46    .OS 

24.8    0.3 

57.45    -07 

25.7    0.3 

20.68     .47 

55.1    «-5 

2.98   .08 

65.9    0.6 

Apr. 

9.x 

X.42  —.01 

25.2  40.5 

57.40 -.03 

26.0  +0.5 

20.29-  .30 

52.S-«.7 

2.92 -.04 

.  65.4-0.5 

X9.0 

1.43  +-03 

25.8    0.7 

57.39 +-0X 

26.6    0.7 

20.08-  .XX 

49.8    3.8 

2.90  +.0X 

65.0    0.3 

29.0 

1.48     .07 

26.7    0W9 

57.42    .06 

27.4    0.9 

20.06+  .08 

46.9    3.8 

2.93  .05 

64.7  -o.a 

May 

9.0 

X.58    .za 

27.7    i.a 

57.50    .10 

28.3     z.x 

20.24     .37 

44.x    «-7 

3.01      .10 

64.6    0.0 

19.0 

1.72    .16 

29.0    I.S 

57-63    .15 

29.4      X.3 

20.60     .45 

4X.4    3.6 

3.X4    .15 

64.8+0.3 

28.9 

X.90  +.«) 

30.4+1.5 

57.79 +-19 

30.8  +X.4 

21.13+  .63 

39.0-3.3 

3.31  +-19 

65.x +0.4 

June 

7-9 

2.X2     .34 

32.0    1.6 

58.00    .aa 

32.3     1.5 

21.83     .77 

36.8    3.0 

3.53     -«3 

65.6    0.6 

17.9 

2.37     'V 

33-7    1-7 

5824    .35 

33.9     1.6 

22.67     .90 

35.0     x.6 

3.78    .a6 

66.4    0.8 

27.8 

2.65     .39 

35.5     x-8 

58.51     .38 

35-6     X.7 

23.62    X.00 

33.6    i.« 

4.06    .39 

67.3      X.O 

July 

7.8 

2.95    30 

37-2    1.8 

58.80    .30 

37-3    1.7 

24.67   X.09 

32.7    0.7 

4-37    -SI 

68.4      X.I 

X7.8 

3-25 +-SI 

39.0+1.7 

59.10 +.30 

39.0  4.X.7 

25.80+X.X4 

32.2  -0.3 

4.69 +-3a 

69.6 +X.3 

27.8 

3.56     .31 

40.7     Z.6 

59.4X     .31 

40.6     X.6 

26.96   I.X7 

32.2  +0.3 

5.02    .33 

70.9   «.s 

Aug. 

6.7 

387     -3° 

42.2     1.5 

59-7X    .31 

42.1     X.4 

28.  X4  x.x8 

32.7    0.7 

5.34    -33 

72.2    x.3 

16.7 

4.X7     .29 

43.6     1-3 

60.02    .90 

43.5     1.3 

29.32   X.X5 

33.6     X.I 

5-67    .sa 

73.6    i-S 

26.7 

4-45    -a? 

44.8     I.O 

6a3o    .38 

44.6     X.I 

30.47  i-is 

34.9     x.6 

5.98    .30 

74.9    i-S 

Sept. 

5-7 

4-71  +-a5 

45.740.8 

60.57 +.96 

45.6+0.8 

31.57+X.07 

36.7 +X.9 

6.28  +.39 

76.1  +X.3 

15.6 

4-95    -83 

46.4     0.5 

60.83    .^ 

46.2    0.5 

32.61     .99 

38.8    3.3 

6.35     .«7 

77.3  1.1 

25.6 

5.16    .20 

46.8     0.3 

6Z.O5      .89 

46-7    0.3 

3356     .90 

41.3     «-« 

6.81     .34 

78.4      X.0 

Oct. 

5.6 

5-35    •»? 

47.0+0.1 

61.26     .19 

46.8  +O.X 

34.41     -79 

44.1     •.9 

7.04      .33 

79.3  0.9 

X5.5 

5.51    .14 

46.9  -o.a 

61.43     .16 

46.8  -o.a 

35.15     -fi7 

47.x     3.x 

7.24     .X9 

8ax    0.7 

25.5 

5.63  +.IX 

46.6  -0.4 

61.58  +.XS 

46.5-^4 

35.75+  .53 

50.2  43.3 

7.42  +.x6 

80.8+0.6 

Nov. 

4-5 

5.73    .08 

46.2    0.5 

61.70     .10 

46.0    0.5 

36.2X     .38 

53-5    3.3 

7-56     .13 

8X.3    0.5 

14.5 

5.80    .05 

45.5    0.6 

61.78     .07 

45.4    0.7 

36.5X     .33 

56,8    3.3 

7.68    .xo 

81.7    0.4 

24.4 

5.84  +.08 

44.8    0.7 

61.84    .o« 

44-7    0.8 

36.64+  .05 

60.x     3-3 

7.76  .06 

82.0     0.3 

Dec. 

4-4 

5.84 -.01 

44.x    0.8 

6X.87  +.01 

43.9    0.8 

36.6X-  .X3 

63.2    3.0 

7.80 +.03 

82.2 +0.X 

14-4 

5.82 -.o* 

43.2-0.8 

61.86  -.oa 

43.1-0.8 

36.40-  .39 

66.0+3.7 

7.81  -.ox 

82.3      0.0 

24.4 

5.77    .06 

42.4    0.8 

6X.82    .05 

42.3    0.8 

36.03     .45 

68.6    3.4 

7-79    .05 

82.2  -O.X 

i 

34-3 

5.69 -.09 

41.6-0.7 

61.76  —.07 

41.5-0.7 

35-51-  .«o 

70.8  +3.0 

7.72 -.07 

82.x -«.x 
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APPARBNT  PLACES  FOR  THE  JJJgVBM,  TRANSTT  AT  WASHINGTOK.                        || 

aPteaeL 

tEridanL 

^PeneL 

f  TanrL 

Mean 

SoUr 
DiUa 

1 

Right 

DacUnadon 

Eight 

DecUnadoa 

Right 

DacIinatloB 

Right 

lifMJk, 

AtooDsioa 

SnaM. 

AacenaloiL 

N^rik. 

Aacooaion. 

N^r/A, 

! 

h     m 

• 

h     m 

• 

h     m 

• 

h     m 

• 

3  17 

+49  39 

3  28 

-947 

3  35 

+47  a7 

3  41 

+33  47 

(D6C   30.4) 

■ 
4.82  —.10 

• 
7a8-Ki.a 

• 

m 

69.0  -x.a 

a 
42.23-^)8 

• 
56.9 +!.« 

a 
27.28 -.03 

• 
33.64*1 

Jan. 

^3 

4.68  ..5 

7Z.8    0.8 

9.23    .09 

70.3      X.X 

42.13    •n 

57.9     0.9 

27.22    .07 

33-6    *o 

X9-3 

4-50    .19 

72.4    0.5 

9.13    •» 

7X.3    0.9 

41.98    .X7 

58.6    0.6 

27.13    .11 

33.6 -^1 

29.3 

4.29    .M 

72.74*1 

.9.00     .X4 

72.1    0.7 

41.79    .ax 

59.0 +o.a 

27.OZ    .14 

33.4    o,s 

Feb. 

8.2 

4J>5    .M 

72.3-^3 

8.85    .x6 

72.7    as 

41-56   -"S 

59'X-H>.x 

26.86    .x6 

33.0    *4 

i8.a 

3.80 -.ts 

72.0 -«be 

8.69  -.x« 

73.0 -o.a 

4x.33-.a4 

58.7 -••s 

26.69 -.17 

32.6-0.9 

28.2 

3.55     .«4 

71.2    1.0 

8.32    .x6 

73.1     OU) 

4Z.08     .84 

58.Z    0.8 

26.52     .X7 

3t.x    *9 

Mar. 

IO,2 

3.32     .« 

70.0    X.3 

8.36    .X3 

73.04*3 

40.85    .aa 

57.x     X.1 

26.36    .16 

3X.5    *6 

20.x 

3.X2    .18 

68.6    1.9 

8.22     .13 

72.5    0.6 

40^65    .19 

55.8    1.3 

26.21     .14 

3a9    *6 

3ai 

2.96    .14 

66.9    1.7 

8.10    .xo 

7Z.8    0.8 

40.47    .15 

54-4    «.5 

26.08      .XX 

3a2    0.6 

Apr. 

^-K 

2.85  -.06 

65.2  -1.8 

8.0Z  -.07 

70.9+1.1 

40.35 -*io 

52.8  -x.6 

25.99  --07 

29.6 -*6 

19.1 

2.80 -.ox 

63.3    1.8 

7.96 -.03 

69.7   »s 

40.28  -.04 

51.1    x.7 

25.95  -•<» 

29.x     *5 

29.0 

2.82 +.09 

61.6    Z.7 

7.96 +.02 

68.3  1.5 

40.28  +.03 

49.4    1.7 

25.94  +.~ 

28.6  0.4 

May 

9.0 

2.92    .zt 

59.8    X.6 

7.99    -^6 

66.6    X.7 

40.34     .09 

47.8    x.6 

25.99    .07 

28.3    *a 

Z9.0 

3-07    •«» 

58.3    «^ 

8.08    .xx 

64.8    x.9 

40.47     .16 

46.3    X.4 

26.09    .xa 

28.x -*x 

28.9 

3.28 +-«5 

37.0 -x.« 

8.20  +.X5 

62.9 -Hko 

40.66 +.aa 

45.0 -i.a 

26.24+^17 

28.2 +*x 

Jane 

7-9 

3.57    -SI 

55.9    0-9 

8.37  •«» 

60.8    n.1 

40.91    .a8 

43.9    0.9 

26.43    .ai 

28.4    *3 

X7.9 

3-90    .S5 

55-2    0.6 

8.38  .It 

38.7    t.x 

4I.2X    .33 

43.x    0.6 

26.66    .09 

28.8    *9 

27.9 

4.28     .30 

54-7  -o-S 

8.88    .19 

36.3    t.x 

41-56    .8« 

42.6    0.4 

26.92    .08 

29.4  o.r 

July 

7.8 

4-69     •4« 

34.6-H>.i 

9.08  ^ 

54.5    "-o 

4X-94    .39 

42.4 -*x 

27.22    .30 

30.x     *8 

17.8 

5-" +^44 

54-9-H>.4 

9-3fi4-.« 

52.3+1.9 

42.35 +.4« 

42.5  4*a 

27.53 +.s« 

3X.O+0.9 

27-8 

5-5C    .45 

55.4    ^7 

9.66    .30 

50.7    1.7 

42.78    .43 

42.9    0.9 

27.86    .33 

32.0     1.0 

Ang. 

6.8 

6.OZ     .45 

56.3    1.0 

9.96    .30 

49.2    1.4 

43-21    .43 

43.5    0.8 

28.X9     .33 

33.x    x.1 

16.7 

6.46    .44 

57.4    «•• 

ZO.26     419 

47.9    I.X 

43.64     -43 

44*4    !•• 

28.52     .33 

34.2     1.X 

26.7 

6.89    ^ 

58.7    X.9 

X0.J3    .iS 

47.0    0.8 

44.07    ^ 

45.6    x.a 

28.85   -St 

353    «•! 

Sept 

5-7 

7.3Z4-.40 

60.3 -^.7 

Z0.834VI17 

46.44*4 

44-48+^40 

46.9+1.4 

29.17 +.31 

36.4 +X.X 

15.6 

7-70   -s" 

62.0    Z.8 

XX.09    .fl9 

46.1  +0.1 

4487     .38 

48.4    1.6 

29.47     ••9 

37.4    «.o 

25.6 

8.07     .53 

64.0    9.0 

XX.33  .«s 

46.2  -0.3 

4324     .36 

50.x    x.7 

29.75  .«r 

38.4    0.9 

Oct 

5.6 

8.40    .31 

66.0     •.! 

XX.36    .IX 

46.7    a6 

45.58    .33 

5X.8    X.8 

30.01     .09 

39.3    *8 

15.6 

8.69  .V 

68.Z    1.1 

XX.73    .«• 

47-5    0-9 

4589    ^ 

337    1-9 

30.25    .aa 

40.0    *7 

25-5 

8.94 +.«s 

7a2-HM 

ZZ.92-KX9 

48.6 -i.t 

46.16 +.a5 

55*6+1.9 

30.46 +.ao 

40.74*6 

Nov. 

4-5 

9.15    .18 

72.3     t.! 

Z2.06     .It 

49.9    1*4 

46.39    .«« 

57.5    1*9 

30.64    .x7 

4X.3    0.$ 

M-5 

9.31     •«• 

74.4     M 

X2.X6    .09 

51.4    x-5 

46.58    .16 

59.4    «*9 

30.80     .14 

4X.8    *4 

«4-5 

9.43    .08 

76.4    X.9 

12.24  '^ 

33.0    x.« 

46.7X      .IX 

61.2    x.8 

30.91     .10 

42.2    04 

Dec. 

4-4 

9.48+^ 

78.2    1.8 

Z2.28  4-.0I 

34.6    x.« 

46.80    .06 

63.0    x.7 

30.99    .08 

42.6    *3 

X4-4 

9^--« 

79.9+1.6 

X2 .29-^01 

56-I  -X.5 

46.83 +.OX 

64.6+1.9 

3x.04+.oa 

42.8  4*a 

a4-4 

9.44   ^ 

8Z.4    1.3 

12.26   .04 

57'«    X.4 

46.81  -.09 

66.0    x.9 

3x.04-.oa 

43.0    *x   1 

34-4 

9.34 -•" 

82.3  •fx.o 

x2.20~.07 

59.0 -x.t 

46.74 -.xo 

67.2 +X.X 

3x.oo-.09 

43.0+*!   1 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASKONGTOH 

(PeneL 

yEridani. 

yTauri. 

tTaniL 

iCaaa 

Solar 
Data. 

Right 

Declixution 

Right 

Doelinatian 

Right 

Doclination 

Right 

Decliaation 

Ascensioa 

Nprtk. 

AacanmoiL 

S9UtJk, 

N0rtK 

Atcenaiog 

N0rtK 

h      m 

• 

h      m 

♦ 

h     m 

# 

h     m 

m 

3  47 

+31  3+ 

3  53 

-13  47 

4  13 

+15   32 

4  22 

+1857 

(Dec.  30-4) 

1 
45.40 -.03 

m 
62.3+0.5 

z8.2a  -.04 

• 
53.5-1.6 

■ 

62.45  -.ox 

m 

6a6-o»a 

a 
42.81    .00 

• 
23.1 -ax 

Jan.      9.3 

45.34     .08 

62.7    as 

18. 15 '  .06 

55.0    X.4 

61.42    .09 

60.2    0»3 

41.79 -.04 

22.9    aa 

X9.3 

45.25    .xa 

62.9 -fo.x 

18.05     .IZ 

56.2    z.x 

61.35  .09 

59-9    0.3 

42.73    .08 

22.7    aa 

293 

45.  u    .15 

62.9 -0.Z 

17.93     •«4 

57.3  0.9 

62.25    -la 

59-5    0,3 

42.63    «zz 

22.5    owe 

Feb.     8-3 

44.95    -'7 

63.8    a3 

17.77     -»« 

58.0    a6 

62.22     .14 

59.2    0.4 

42.50    .X4 

22.2    as 

Z8.2 

44.77  -.18 

62.4-0.4 

27.61 -.17 

58.4-0-3 

6a96  -.x« 

58.8-0.4 

42.34 -.z6 

22,p-as 

28.2 

44.59    .18 

61.9    0.6 

17.43    .17 

58.6    0.0 

6p.8o    .zfi 

58.5    0.4 

4X.17    -17 

22.6    a4 

liar.  Z0.2 

44.41    .17 

61.2    0,7 

27.26    .x6 

58.4+0.3 

60.63    .16 

58.2    0.3 

42.00    .17 

22.2    a4 

2a  2 

44.24    .15 

60.4    0.8 

27.10    .15 

58.0    a6 

60.48    .xs 

57-8   as 

40.84    .xs 

20.8    a4 

30.1 

44.  XO     .13 

59-5    0-9 

26.96    .la 

57.2    0.9 

60.35    .la 

57-5    o.a 

40.70    .IS 

20.5    0.4 

Apr.     9.1 

44.00 -u)6 

58.6-0.9 

z6.86  -a)9 

56.2 +x.a 

60.23  —-09 

57-3 -«.• 

40.58 -.XO 

20.2 -as 

X9.1 

43-94 -.03 

57-6   0.9 

26.78    .05 

54-9    1.4 

60.25    .09 

57.2 -«.x 

40.50    .06 

29^8    aa 

29.1 

43.93 +•« 

56.8    0.8 

16.75  -.01 

53.4    1.7 

60.22  —.ox 

57.2 +ax 

4a46  ^oa 

29.7  -ax 

May     9-0 

43.97    -07 

56.0    a7 

26.76  +.04 

52.6    X.9 

60.24  +-o| 

57.3    o.a 

40.46 +.03 

Z9.6    ao 

Z9.0 

44.07    .xa 

55.4    0-5 

16.82    .06 

49-7    ".o 

60.20    «o8 

57-5    «^3 

40.52    .08 

19.6 +ax 

29.0 

44.22  +.17 

54.9-0*4 

26.92  +.ia 

47.6  +a.a 

60.304^13 

58.0 +a5 

4a62  +.xa 

29.8 +as 

June     7-9 

44.42    .aa 

54.7 -o-a 

27.07    .It 

45.4    a.« 

60.45     .17 

58.5    a6 

4a76   .17 

2ai    a4 

17.9 

44.66    .a6 

54.6    0.0 

27.25    «ao 

43.2    a.3 

60.65    .ax 

59.2    a8 

40.95    •« 

2a6   as 

27.9 

44.94   -as 

54.8 +«.« 

17-47    .«3 

40.9    8.a 

60.87     .84 

60.2    a9 

42.28    .a4 

21.2    a7 

July     7-9 

45-25    -33 

55-x    0.4 

27-72    .«6 

38.7    8.x 

61.23     .S17 

62.0     Z.O 

41.44    •«7 

8I.9    0b8 

Z7.8 

45-58 +.34 

55.74<»*6 

27.99 +-a8 

36.7  4«.o 

62.42  +.a8 

62.0  +X.0 

4X.72  +.a9 

22.7  +a8 

27.8 

45.92    .35 

56.4   0.8 

28.28    .a9 

34.8    Z.8 

61.72     .30 

63.2     X.0 

42.02    .31 

23.6    a9 

Aug.      6.8 

46.28    .35 

57.3    «-9 

28.58    .30 

33.2    x.4 

62.02     .sx 

64.2    x.0 

42.33    ox 

24.5    09 

z6.8 

46.63    .35 

58.3    1.0 

28.88    .30 

32.9     X.X 

62.33     -SX 

65.1    x«o 

42-65    .38 

25.4    0.9 

2(>.7 

46.98    .34 

59-3    «•! 

29.27  -n 

32.0    0.7 

62*64     .sx 

66.1    a9 

42.96   -St 

26.3    a8 

Sept     5-7 

47.32 +-33 

60.4  4-i.z 

29.46  -Ka8 

30.440.4 

62.95  +-30 

66.9 +a8 

43.28  +.SX 

27.0 +a7 

X5.7 

47.65     .3a 

6z.6    Z.Z 

29.74    .«7 

30.3    0.0 

63.25     't9 

67.6    a6 

43.59    .30 

27.7    a6 

25.6 

47.95     .30 

62.7    i.x 

20.00    .as 

30.5-0.4 

63.53     •«» 

68.1    as 

43.88    .a9 

28.3    as 

Oct      5-6 

48.24     .87 

63.8      Z.X 

20.24    «a3 

32.2    0.8 

63.80    .a6 

68.5    as 

44.26    .a7 

28.7    a4 

15.6 

48.50    .a4 

64.9      X.I 

20.46    .ao 

32.1    i.a 

64.05    .a4 

68.7 +aa 

44.42     -35 

29.0    as 

25.6 

48.73 +.aa 

66.04^0 

20.65  +.s8 

33.4 -"*5 

64.28  +.aa 

68.8    ao 

44.66 +.a3 

29.3 +aa 

Nov.     4-5 

48.94    .19 

67.0      X.O 

20.8 2 '  .zs 

35.0    X.7 

64.48    .zg 

68.7 -ax 

44.88    .ao 

29.4^2 

14-5 

49.11    .15 

67.9    a9 

20.94      .XX 

36.7     1.8 

64.66    .16 

68.6    aa 

45.07    .17 

29.4    0.0 

24-5 

49.24    ." 

68.8    0.8 

21.04    .08 

38.6     Z.9 

64.80    .X3 

68.4    a3 

45.22    .14 

29.4 -^z 

Dec.      4-5 

49-33    .07 

69.6    a7 

22.22    .03 

40.5     1-9 

64.92     .09 

68.1    as 

45.34    -10 

39-3   «.« 

M-4 

49.38 +.P3 

70.3+0.6 

22.23  4voz 

42.4 -X.8 

64.98  +.05 

67.8 -as 

45.43 +u)8 

29.2 -ax 

24-4 

49.39 --01 

70.9    0.5 

22.12  -.03 

44.2     x.7 

65.OX  +.OX 

67.4    0.3 

45.47  +.oa 

29.2    ax 

34-4 

49.36 -VQ5 

7X.34«.4 

22.08  -u€6 

45.8 -X.5 

65.02  -^03 

67.1 -aa 

45.47 -oa 

28.9 -ax 

21 
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Maui 
Soltf 
Dftfttb 

aTauri. 
{Aldtdaram.) 

ftCamelopardalis. 

<Anrig8B. 

IX  Orionis. 

Riffht 
AicoDuon. 

DecUiMitioii 
NortK 

Right 
Asceniioa 

Declination 
North, 

Right 
Ascension. 

DMllnation 
North. 

Right 
A9cen9ioiL 

Declination 
North, 

■  : 

h     m 

4  30 

+16   18 

h     m 

4  43 

+66  10 

h     m 

4  50 

• 

+33  0 

h     m 

4S8 

• 

+15  15 

(Dec.   30-4) 

■ 
•6.25    .00 

• 
22.5-0.5 

■ 
58.85 -.04 

m 
23.0+9.3 

■ 
23.63 +.09 

• 
25.5+0.7 

• 

46.70 +.03 

• 
49.1-0.3 

Jan.      9-4 

•6.24  '.04 

22.2     0.S 

58.75     .13 

25.2      9.0 

23.63 -.03 

26.x    0.5 

46.7X  -.oa 

48.7    0.4 

19.4 

6.Z8    .08 

21.9    0.S 

58.55     •«♦ 

27.x     1.8 

23.58    .08 

26.6    0.4 

46.67    .06 

48.4    0.3 

29.3 

^.08    .zx 

2X.6    0.3 

58.27     .39 

28.7     X.4 

23.48    .It 

27.0    a3 

46.59    .xo 

48.x    a3 

Feb.     8.3 

5.96    -14 

2X.3     0.3 

57.91     .39 

29.9    a9 

23.34    •n 

27.240.x 

46.47    .13 

47.8    0.3 

X8.3 

5.80  -.16 

2X.O-0.3 

57.50 -.43 

30.5 -Kj.4 

t3.x7^x8 

27.3    0.0 

46.33 -.IS 

47.5-0.3 

28.2 

5-64     -17 

20.7    0.3 

57.05     .45 

30.7    0.0 

22.98    .X9 

27.2  -0.9 

46.X7    .17 

47.2    O.S 

Mar.  X0.2 

5.47    .17 

20.4     0.3 

56.60     .45 

30.4-0.3 

22.79     .90 

26.9    0.4 

46.00    .17 

47-0    0.9 

20.2 

5-31     •»« 

20.0    0.3 

56.15     .49 

29.6     X.0 

22.59    -19 

26.4    0.5 

4583    .16 

46.8    ao 

30.2 

5.X6    .13 

19.8    a3 

55.75     .38 

28.4  1.4 

22.4X     .x6 

25.8    0.7 

45.67    .15 

46.6     0h9 

Apr.     9.x 

5.04  —.10 

X9.5-0.9 

55.40 -.31 

26.8  -X.7 

22.26 -vX3 

25.x -«.8 

45.53 -^» 

46.4 -«.X 

19.1 

4.95    -07 

19.4  -O.X 

55.13     .«3 

24.9    9.0 

22.  X5     .09 

24.3    0.8 

45.43    -09 

46.3 -ax 

29.1 

4.91  -.oa 

19.3    0.0 

54-94    'H 

22.7    9.9 

22.07  -.05 

23.5    0.8 

45.36    .05 

46.3      0.0 

May     9.1 

4.90  +.oa 

19. 4  +0.X 

54.86 -.03 

20.4    9.3 

22.05     .00 

22.7    0.8 

45.33 -.o« 

46.440.1 

X9.0 

4«95    -07 

19.5    o.« 

54.87 +.07 

x8.o    9.4 

22.09  4-.06 

2X.9   0.7 

45.35 +.<H 

46.6    aa 

29.0 

5.04  -h.ix 

X9.8  +0.4 

54-99 +.17 

X5.7-9.3 

22.X8+.XX 

2X.2  -0.6 

45.4X  +.09 

46.94^.4 

June     8.0 

5.18    .x6 

20.3    0.5 

55-22    .97 

13.4    «•« 

22.30    .x6 

20.6    ObS 

45-52    .13 

47.4    0.5 

X7.9 

5.36    .*> 

20.9    0.6 

55.53    .36 

XX. 2     9.0 

22.49     .90 

20.x     0.4 

45.67    .17 

47.9    0.6 

27.9 

5.58     .83 

21.6    0.8 

55-94    -44 

9.3     1.8 

22.7X  .94 

X9.8    0.9 

4;f.86    .«x 

48.6    0.7 

Jnly     7'9 

5.82     .^6 

22.4    0.8 

56.42    .5z 

7.6      1.3 

22.97    ••8 

X9.7-0.X 

46.08    ^ 

49.3    oJ 

17.9 

6.09 +.19 

23.3+0.9 

56.97 +.57 

6.2  — X.9 

23.27 +•31 

X9.7+O.I 

46.34 -Kt^ 

SO.X40.8 

27.8 

6.38    .30 

24.2    0.9 

57-57    .«« 

5.2     0.9 

23.59    '33 

X9.8    0.9 

46.6X    ••8 

50.9    0.8 

Aug.      6.8 

6.69    .sx 

25.1    a9 

58.21    .65 

4.5     0.3 

2392    .34 

20.0    Ou3 

46.90    .99 

51.7    0.8 

16.8 

7.00    .31 

26.0    0.9 

58.87    .68 

4.X~«.9 

24.27    .33 

20.4    a4 

47.20    .30 

52.4    0.7 

26.8 

7.31     •31 

26.8    0.8 

59.56    .fi9 

4.x +0.9 

24.62    ^35 

2a9   as 

47-51    .31 

53.x    0.6 

Sept     57 

7.62  +.3X 

27.6  +0.7 

60.25  +.69 

4.5+0.5 

24.98  +.33 

2X.44«.5 

47.82  4%3X 

53.64^5 

15.7 

7-93    -30 

28.2    0.S 

60.93    •« 

5.«    0.9 

25.33     .35 

2X.9    0.6 

48.  X2    .30 

54.x    0.4 

as.? 

8.22      .99 

28.6    0.4 

6Z.60    .63 

6.2      X.9 

25.67    .34 

22.6    0.6 

48.42    .30 

54.4      0.9 

Oct      5-6 

8.50     .87 

28.9    o.a 

62.24    '^ 

7.6    X.5 

26.00    .39 

23.2    0.6 

48.7X     .98 

54.6 +0.X 

Z5.6 

8.76    .15 

29.x  +0.Z 

62.84    .38 

9.2    X.8 

26.32    .30 

23.8    0^6 

48.99    .<i7 

54.6 -HKX 

25.6 

9.00  +.«3 

29.2    0.0 

63.40 +.33 

XZ.X  44.0 

26.6X  4^98 

24.5  ■Hfc.7 

49-25 +.23 

54-4 -o.« 

Nov.     4-6 

9.22      .90 

29.1 -O.X 

63.89    .46 

X3.2    9.9 

26.88     .96 

25.1    ^7 

49.49    .«3 

54.2    O.S 

14.5 

9.42    .X7 

29.0    0.8 

64.3a     .39 

X5.6    9.4 

27.X2  .n 

25.8    0.7 

49.71     •» 

53.8    0.4 

24-5 

9.58     .X4 

28.7    0.9 

64.67    .3Z 

x8.o    9.5 

27.33   .19 

26.5    0.7 

49.90    .17 

53.4    0.4 

Dec.     4-5 

9.70    .zx 

28.5    0.3 

64.94      .9X 

20.6    9.3 

27.50   .u 

27.2    0.7 

50.05    .xs 

53-0    0.4 

M-S 

9.79 +.07 

28.2  -0.3 

65.x04-.x9 

23.x  •f9.5 

27.62  +.X0 

27.9+0.7 

50.X7+.09 

52.5-04 

24.4 

9.84 +.03 

27.8    0.3 

65.X7+.OZ 

25.6  9.4 

27.70    .05 

28.6    0.6 

50.24     .03 

52.x    0.4 

34-4 

9.84  -^x 

27.5-0.3 

65.x3-.08 

27.9  •f9.9 

27.72  +.0X 

29.2  +0.6 

50.27  +.OX 

51.7-0.3 
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AFPARSNT  FLACBS  FOR  THS  UPPER  TRANSIT  AT  WASHINQTOIL 

iCaaa 

a  Auriga. 
{Cape/la.) 

^Orionia. 

^TaurL 

Solar 
Data. 

RigM. 

Declination 

Right 

Declination 

Right 

Declinatioii 

Right 

Declination 

Ascension. 

N^rth, 

AmiJk. 

Il/0rtM, 

AMI. 

h     m 

• 

h     m 

• 

h     m 

•        0 

h     m 

• 

5      9 

+45  53 

5      9 

-  8  18 

5  19 

+a8  31 

5  26 

+7458 

(Dec.  30-4) 

• 
12.31  +.Q5 

m 
48.3+1.4 

a 
40.3X  +.03 

• 

67.8 -Z.6 

a 
53.22  +.0O 

• 

23.0 +«.4 

a 
X2.9X4.  .04 

• 
44.x +S.8 

Jan.      9.4 

12.32  -.OS 

49.6      !•• 

4a  30 —.OS 

69.5     1.5 

53.25    .00 

23.4    0.4 

X2.85-  .14 

46.8    8.6 

19.4 

Z2.27    .06 

50.7      I.I 

40.26    .06 

70.9     x.3 

53.22 -.03 

23.7    0.3 

X2.62      .30 

49.3  •.3 

29-4 

Z2.Z6     .Z4 

5X.7     0.9 

4a  x8    .10 

72.x     I.X 

53.15    .09 

24.0     0.S 

X2.24      .43 

51.5    a-o 

Feb.     8-3 

X2.00     .19 

52.5  o.e 

40.06    .X3 

73.x    0.9 

53.04    .X3 

24.2     0.8 

XX.73     -57 

53.3    x.6 

i8.3 

xx.79-.«i 

53.o+<>.3 

39.9x-.rf 

73.9-0.6 

52.89 -.16 

24.3+0.1 

XX.  XX—  .66 

54-7 +X.X 

28.3 

XX.56     .84 

53.2    0.0 

39.74     -XT 

74-4    0.4 

52.72    .x8 

24.3     0.0 

XO.42     .78 

55.5+0.6 

Mar.    io*2 

XX.32     .S4 

53-0^3 

39.57    •«« 

74.6 -<).X 

52.53    •X9 

24.X-O.S 

9.68  .74 

55.8    ao 

20.2 

XX.07     .94 

52.6  ae 

39.39    .X7 

74.6 +o^x 

52.34    .X9 

23.9    O.S 

8.94     .73 

55.5-0.3 

30.2 

XO.84    .as 

5X.9    0.8 

39.22    .16 

74.4    0.4 

52.  x6    .17 

23.5    0.4 

8.23     M 

54.7     X.O 

Apr.     9-a 

10.64  -.x8 

5X.O-I.O 

39.07 -.X4 

73.9 +«.« 

52.00 -W14 

23.x -0.3 

7.5^.61 

53.4 -x.5 

X9.1 

10.48    .H 

49.8    X.S 

38.95    .XX 

73.x    0.9 

5X.87      .XI 

22.6    a3 

7.02     .30 

5X.7    X.9 

29.1 

10.37    .08 

48.5    X.S 

38.86    .07 

72.x      X.Z 

5X.78    .07 

22.0    0.6 

6.57     -SB 

49.6    •.• 

May      9-x 

XO.31  — .p3 

47.x    i^ 

38.8X  -.03 

70.9    x.3 

5X.73^o8 

tx.4    01.6 

6.26     .84 

47-2    8.3 

19.X 

XO.32  +.04 

45.6    1.4 

38.80  4-.0X 

69.5    X.5 

5X.73+-03 

20.9    0.5 

6.XO-.09 

44-6    •.6 

29.0 

XO.38  4-.10 

44.2-1.4 

38.84 +.06 

67.9+1.6 

51.78 -f.07 

20.4-0.4 

6.09+ .07 

4X.9-«.7 

Joiie     8.0 

10.5  X     .x6 

42.8     X.3 

38.92     .XO 

66.2    1.7 

5X.88    .18 

20.0    a4 

6.24      .88 

39-2    S.7 

x8.o 

xa70    .81 

4Z.5    x.a 

39.04    •X4 

64.4    1.8 

52.03    .17 

X9-7    0.3 

6.54     .37 

36.5    •.« 

27.9 

XO.93    .96 

40.4      I.X 

39.20    .18 

62.5    Z.9 

52.22    .ti 

X9.5    O.S 

6.98     .51 

34.0    s.S 

July      7-9 

xx.2a   .31 

39.4    0*9 

39.39    .ax 

6a7    1.8 

5^.44    .a4 

X9.4-0.X 

7-56     .63 

3X.6   •.$ 

17.9 

XX.54-I..34 

38.7-0.7 

39.6X  +.S3 

58.9 +X.7 

52.70 +.87 

X9.4    0.0 

8.25+  .74 

29.4 -fco 

27.9 

XX.90    .37 

38.x    0.S 

39.86    .85 

57.2    X.6 

52.99    -99 

X9.5+0.X 

9.04     .«4 

27.6    1.7 

Aug.     6.8 

X2.29     -39 

37-7   O.S 

40.X2     .97 

55-7    X.4 

53.29    -Sx 

X9.7     0.8 

9.92     ^ 

26.x    us 

x6.8 

X2.69   .41 

37.5 -^» 

40.40    .s6 

54.4     X.I 

53.6X    .33 

X9.9     0.8 

XO.87     .97 

24.9      X.O 

26.8 

13.  zo    .4s 

37.5-Kj.x 

40.69    .89 

53.4    0.8 

53*94    -33 

20.X    0.3 

XX.87    1.08 

24.x    0.6 

Sept     5-8 

i3-5a+-4« 

37.7+0-3 

40.98 +.89 

52-7+0^5 

54.28 +.34 

2a44o.3 

X2.9O+I.O4 

23.8 -0.8 

15-7 

13-94    -48 

38.0   0.4 

4X.a7    .a9 

52.4 +0.X 

54.62    .34 

2a7    0.3 

X3.95    X.05 

23.8  4o.a 

257 

14-35    .41 

38.5    a6 

4X.55    .a8 

52.4-0.8 

54.96    .33 

2a9   0.3 

X5.OO    Z.04 

24.2    a6 

Oct      5-7 

X4.76    .40 

39.a    0.7 

4X.83     .87 

52.9    0.6 

55-29    -sa 

2x.a  0.S 

16.03     I.OX 

25.0    1.0 

15.6 

X5-I5    -SB 

40.0    0.9 

42.09    .86 

53.6    0.9 

55-60    .31 

2X.5  0.8 

X7.02     .96 

26.2    Z.4 

25.6 

15.52 +.35 

4X.O-H«o 

42.35 +.a4 

54-7 -x.a 

55.9X+*S9 

2X.7+0.8 

X7.95+  .90 

87.7+1.7 

Nov.     4-6 

15.85    .3a 

42.x    z.x 

42-57    .aa 

56.x    1.5 

56.X9    .87 

2X.9  0^ 

x8.8x    .81 

29.6     S.0 

X4.6 

x6.i6    .89 

43.3    z.a 

42.78    .X9 

57.7    X.7 

56.45     .84 

22.2     O.S 

X9.57     -70 

3X.8    S.S 

34-5 

X6.42     .84 

44.6    x.3 

42.96    .x6 

59.5    X.8 

56.68     .81 

22.4    a3 

20.2  X     .38 

34.3    «.6 

Doc.      4-5 

X6.64    .19 

45-9    X.4 

43x0    .IS 

6X.3    1.9 

56.87    .17 

22.7    0.3 

20.73    .44 

37.0    s.7 

X4-5 

x6.8x  +.X4 

47.3 +X.4 

43.ax  +bo8 

63.2  -X.9 

57.02 +.13 

23.040.3 

2X.09+  .88 

39.7 +a.8 

M'5 

I6.9X    .08 

48.7    1.4 

43.27    -04 

65.0    Z.8 

57-X3    .oB 

23.3  0.3 

2X.29+  .IS 

42.6    8.8 

34-4 

16.96  4-.0S 

50.  Z  +X.3 

43.29 +.0X 

66.8-1.6 

57.X9+.04 

23.7+0.4 

2X.33-  .03 

45.4 +«.7 
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aOrionia. 

aLeporia. 

«Orionta. 

aCdlombae. 

Mean 
Solar 
Data. 

Right 

Daelinatioii 

Right 
AacenaioD. 

Declination 
Sffuik. 

Right 
Aaceaaion. 

Declination 
SftOA, 

Right 
Aacenaion. 

Deciinatioa 

,   h     m 

•       f 

h     m 

•       f 

h     m 

0       t 

h     m 

•      0 

526 

—   0  22 

5  28 

-1753 

5  31 

-  X  15 

5  35 

-34  7 

(Dec.   30-4) 

49*96 +.03 

• 
25.8  —La 

a 
z6.o74%<Q 

4X.8-.fl.i 

a 
4.48+ .05 

58.6 -I.S 

a 
59.67 +.0X 

• 
42.8-8.8 

Jan.      9-4 

49.98    M> 

27.  z    x.s 

16.07  -.oa 

44.0    t.0 

4.50    .00 

59.9    x.3 

59.65 -.03 

45.6    a.6 

19.4 

49.96 -.04 

28.2     I.Z 

16.03    .06 

45-9    x-8 

4.48 -.04 

6x.z    I.X 

59.58    -xo 

48.  z    a.3 

29.4 

49.90    .08 

29.2    0,9 

15.95    .w 

47.5    1.5 

4.42    ^ 

62.x    0.9 

59-46    .X4 

50.3    «.o 

Feb.     8.3 

49.79     .M 

30.0    0.7 

Z5.82    .14 

48.9    i.a 

4.3a    .la 

63.0   0.8 

59.30    .x8 

52.  Z     x.6 

Z8.3 

49.66 -.15 

30.7-^5 

x5.67-.17 

49-9-0.9 

4.X9-.14 

63.7 -«.« 

59.XO-1.8i 

53.5 -x.a 

28.3 

49.50     .16 

3X.I    0.4 

15.49    •«» 

50.6    0.5 

4.03    .16 

64.2    a4 

58.88    .9i 

54.4    0.7 

Mar.    Z0.3 

49.33    -17 

31.4  -0.3 

X5.30    .x9 

51.0 -o.a 

3.86    .17 

64.4 -t>.a 

58.65    ^ 

549-0.3 

20.2 

49.16     .17 

31.5    0.0 

15. 1 Z     .X9 

51.0 +0.1 

3.69    •17 

64.6    0.0 

58.40    ^ 

54.9 +o.« 

30.2 

48.99    .16 

31.4  +o.a 

Z4.9a    .x8 

50.7    0.5 

3.53      •!« 

64.5 +o.a 

58.X7    .«3 

54.5    0.6 

Apr.      9.2 

48.84 -.14 

3X.2-to.4 

x4.75-.x6 

50.x  +0.8 

3.37 -•X4 

64.2+0.4 

57.95 -.« 

53.7 +X.0 

Z9.2 

48.72     .11 

30.7    0.5 

X4.60     .X3 

49.2      X.I 

3.24     .XX 

63.7    0.6 

57.78    .x8 

52.4    x.4 

29.1 

48.63     .07 

30.x    0.7 

14.49     .10 

47.9    1.4 

3.X4    -06 

63.  z    0.8 

57.60    .X4 

50.8    x.8 

May     9-1 

48.57  -.03 

29.3    0.9 

14.42    .06 

46.4     X.6 

3.09 -.04 

62.3    0.9 

5748    .xo 

48.8    a.x 

19.1 

48.56  +.0X 

28.3    1.0 

14.38  -.01 

44.6    X.8 

3.07     .00 

6Z.3      X.I 

57.4'  -•«« 

46.6    a.4 

29.0 

48.59 +.05 

27.2  +1.9 

14.39 +.Q3 

42.7+4.0 

3.09 +.0| 

60.x  +<.a 

57.38    .00 

44.x +1.6 

June     8.0 

48.66   .09 

26.0    x.s 

X4.44     -07 

40.6    a.z 

3.X6  .09 

58.8    X.S 

57.40 +.04 

4X.4    «.7 

18.0 

48.77  .13 

24.6     X.4 

X4.54     •" 

38.4    a.a 

3.26    .X3 

57.5     x.4 

57.47    .09 

38.6    a.8 

28.0 

48.92    .17 

23.2     1.4 

X4.67    .15 

36.2    8.a 

3.4X     -16 

56.0  1.4 

57.58     .X4 

35.7    «.« 

July      7.9 

49.10    tao 

2Z.8     x.4 

Z4.84    .19 

33.9    «.» 

3.59    .19 

54.6    x.5 

57.74     .18 

33.9    «.7 

17.9 

49.31  +.a3 

20.4  +1.4 

Z5.04  4..aa 

3Z.7+«.x 

3.80 +.aa 

53.x  +X.4 

57.94 -Kw 

30.2+8.6 

27.9 

49.55    .as 

19. 1     X.3 

Z5.27    'M 

29.7    X.9 

4.03    -«4 

5X.7     x.3 

58.  X7     .84 

27.7    «.3 

Aug.      6.8 

49.81    .97 

17.8    z.a 

X5.53    .96 

27.9    Z.6 

4.28    .96 

50.5    x.a 

58.43    -V 

25.5    M 

16.8 

50.08    .a8 

16.8    1.0 

15.80    .aS 

26.4    x.3 

4.55    .a8 

49.4    i^ 

58.7X  *m 

23.7    x.6 

26.8 

50,36    .a9 

159   0.7 

x6.o8    .a9 

25.3    X.0 

4.84    •« 

48.6    0.7 

59.02    .sx 

22.2     x.a 

Sept     5-8 

50.65  +.a9 

X5.3  -Hj-s 

X6.37  +.a9 

24.5+0.6 

5.X2+.a9 

48.040.5 

59.33 +.sa 

2Z.3+0.7 

157 

50.94     .89 

15.0  +o.a 

X6.67     .89 

24.x  4t>.  I 

5.4X    .«9 

47.640.8 

59.65   .s« 

20.9-Ko.x 

25.7 

51.23    .W9 

Z5.o-^x 

Z6.96    .99 

24.3  -0-3 

5.70    -49 

47.6 -^x 

59.97  .s« 

2X.Z  -0.4 

Oct.      5.7 

51.52     .08 

15.3    0.4 

X7.25    .a8 

24.8    0.8 

5.99    .«8 

48.0    0.4 

60.29    .sx 

2Z.8     X.0 

15.7 

51.79  **; 

15-8    0.7 

17.53    .a7 

25.8    x.a 

6.27    •«7 

48.6    0.7 

6a59   .30 

23.0    X.3 

25.6 

52.05  +.a5 

16.7  —0.9 

X7.79+.«5 

27.2  —1.6 

6.53 +.a6 

49-5 -X.0 

60.88 +.a8 

24.8 -8.0 

Nov.     4-6 

52.30    .«3 

17.8    i.x 

18.03    .SS 

29.0    x.9 

6.78     .84 

50.6    x.8 

6Z.Z4     .83 

27.0    a.4 

14.6 

52.53    .« 

19.0    x.3 

X8.25    .ao 

31.0    8.x 

7.0X    .ax 

51.9    x.4 

6Z.38     .88 

29.6    8.7 

245 

52.72     .18 

20.4     x.4 

18.44    .17 

33.3    ».3 

7.ax    .x8 

53.3    x.3 

61.57     .x8 

32.5    8.9 

Dec.     4-5 

52.89    .15 

2X.9    X.5 

18.60    .X4 

35.6    t.4 

7.38    .15 

54.9    1.5 

61.73    .XS 

35.5    3.x 

14-5 

53.02  +.IX 

23.4 -«-5 

18.7Z  +.XO 

38.0  -a.4 

7.5X  +.« 

56.4 -x.3 

6Z.84  +.09 

38.6 -3.x 

24-5 

53."     -07 

24.8     1.4 

18.78     .05 

40.4    a.3 

7.60    .07 

57.9    x.3 

61.90  4..04 

4X.7    3.0 

34.5 

53.15 +.<« 

26.2  — i.a 

x8.8z  +.01 

42.6  -a.x 

765  +.03 

59.3 -x.3 

6X.9Z  -.01 

44.6 -»./ 
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APPAREirr  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

aOrionis. 

vOrionla. 

saCftmelop.  (H.) 

^  GemlnoniiiL 

Mean 

Solar 
Date. 

Right 
AMM&doa. 

Decllnatioa 

Right 

DocUnation 
N0rtK 

Right 

Aacoaaion. 

DaolinatioB 

Right 
Aaeendoo. 

DMdhiatioii 

h     m 

5  49 

• 

+  7  33 

h     m 
6      I 

+  14  46 

h     m 

6    7 

• 

+69  ai 

h     m 

6  16 

• 
+33  33 

(Dec 

30.5) 

■ 
4X.30  +.07 

m 

X9.8  -«.8 

9 
47.4X+.10 

m 

53.0 -as 

9 
42.03 +WX5 

m 

25.x +«.6 

a 

50.02 +.19 

59.5       <«> 

Jan. 

9-5 

41.35 +.09 

X8.9    0.9 

47.47 +.04 

52.5    0.5 

42.X2+.09 

27-7   a-s 

5O.XO     .06 

59.4       •-• 

19-4 

41.35 -•<» 

18.  X     0.8 

47.49 -.ox 

52.x    0.4 

42.08  -,xo 

30.x   9.4 

50.  X4  +.01 

59-5    0.0 

«9-4 

41.31  .06 

X7.4    0.6 

47.46    .05 

5X.8    0.3 

4X.9X      .99 

32.4   a-i 

50.X2-W04 

59.5+0.1 

Fab. 

8.4 

4X.23     .10 

16.9    0.5 

47-38    .09 

5X.5     0.9 

4X.64     .33 

34.4   1.8 

50.05    .09 

59.6    az 

xa.3 

4X.XX  -.IS 

X6.4-0.4 

47.27 -.M 

5x.3-«.x 

4X.26  -^41 

36.0 +X.4 

4994-^13 

59-7 +0.1 

a8.3 

40.96  .15 

z6.x    0.3 

47.13    -15 

5X.2    0.x 

40.8X     .48 

37-2    1.0 

49.80    .X5 

59.8 +O.X 

Mar. 

X0.3 

40.80   .17 

X5.8     0.9 

46.96  .17 

5I.X      O.X 

40.31    .Sa 

38.0 +O.S 

49.63    -17 

59.9    ©.0 

ao.3 

40.62    .17 

15.7^1 

46.79    -17 

5X.o-ax 

39.78    .53 

38.2    0.0 

49-45    .18 

59.9    0.0 

3a2 

40^5    .16 

15.7    ••o 

46.62    .17 

5a9   0.0 

39.24    -sa 

38.0 -iKS 

49.27    •18 

59.9-0.1 

Apr. 

9-a 

40.30 -.14 

X5.8  40.x 

46.45 -.15 

50.9   0.0 

38.74-^8 

37.2 -x.o 

49.XO~.16 

59.8-0.1 

Z9.2 

40.16    .n 

x6.o    0.9 

46.3X     .19 

5a9   0.0 

38.29   •4a 

36.x     X.4 

48.95    .X5 

59.7    o.a 

29.2 

40.06    .09 

X6.3    0.4 

46.20     .09 

50.9-KJ.X 

37.90    .34 

34.5    1.8 

48.83    .11 

59-5    0.9 

May 

9-x 

39.99    .05 

16.7    0.5 

46.X3    .05 

5X.O   0.Z 

37.6X    .95 

32.5    a.1 

48.74    -07 

59.3    0.9 

19.1 

39-97 -•« 

X7.2    0.6 

46.09  —.ox 

5X.2    a« 

37.41   -u 

30.3    2.3 

48-69^03 

59-1    0.9 

«9-i 

39.98 +.04 

X7.9-KJ.7 

46.XO+.03 

5X.4-H>.s 

37.33 --<« 

a7-9-«.4 

48.69 +*09 

58.9  -0,9 

June 

8.0 

40.04    .08 

x8.6    0.8 

46.X5  .07 

51.7    0^3 

37.35 +.08 

25.4    9.5 

48.73  .06 

58.7    0.1 

18.0 

40.14     .19 

19.4    0.9 

46.24     .ZI 

52.x    0.4 

37-49    .19 

22.9    9.3 

48.8X    .zo 

58.6  —0.1 

28.0 

40.27    .15 

20.3    0.9 

46.38    .X5 

52.5    O.S 

37.73    .30 

20.3     9.5 

48.93   .u 

58.5    0.0 

July 

8.0 

40-44    •«9 

21.3     X.0 

46.54    -18 

53.0    0.S 

38.08    .39 

X7.9    M 

49.XO    .x8 

58.5    0.0 

17.9 

40.64 +.M 

22.3+0.9 

46.74 +.9X 

53.5+0.3 

38.52 +.48 

X5.6  --«.9 

49.29 +.81 

58.5    0.0 

27.9 

40.87     .34 

23.2    0.9 

46.97    .94 

54.x    0.S 

39.04    .stf 

13.5     2.0 

49.52     .84 

58.6      0.0 

Aug. 

6.9 

4Z.Z2     .96 

24.0    0.8 

47.22    .96 

54.5    ©.4 

39.C3    -63 

XX. 6    Z.7 

49.77     .96 

58.6    0.0 

Z6.9 

41.39     '^ 

24.8    0.7 

47.49    .as 

54-9    •-4 

40.29    .68 

XO.X     Z.4 

50.04     .98 

58.6    0.0 

26.8 

4X.67     .98 

25.4    0.5 

47.77    .a9 

55.3  ft-s 

40.99  *n 

8.8    Z.I 

50.34  -30 

58.6    0.0 

Sept. 

5.8 

41.96 +.99 

25.8 +O.S 

48.07 +.30 

55.5-K).a 

41-74 +.7« 

7.8-^8 

5a64+.3x 

58.5  ^1 

15.8 

42-25     .30 

26.0  +0.1 

48.37    -90 

55.6    0.0 

42.51     .78 

72    a4 

50.95    -3a 

58.4    0.9 

25.7 

42.55     .30 

26.0  -0.1 

48.68    .3X 

55.5^1 

43.29    .79 

6.9— O.Z 

51.27    •3a 

58.2    0.9 

Oct 

5-7 

42.84     .49 

25.8     O.S 

48.98    .31 

55.3    0.3 

44.08    .78 

7.0+0.3 

51.60    .sa 

57-9    -.S 

15-7 

43.13    .a8 

25.3    0.6 

49.29    .30 

54.9    0.4 

44.86    .77 

7.5    0-6 

51-92     -38 

57.6   0.4 

25.7 

43.41  +.87 

24.6 --0.7 

49.59 +.a9 

54.4  -».« 

45.61  +.73 

8.3+x.o 

52.24 +.3X 

57.2-0.4 

Nov. 

4.6 

43.68    .96 

23.8    0.9 

49.87    .97 

53-8    0.6 

46.33     -«9 

9.5     x.4 

52.55      SO 

56.8    0.4 

14.6 

43-93    'M 

22.8      1.0 

50.13    .as 

53.x    0.7 

46.99    .69 

xx.X     X.7 

52.84    .98 

56.3    0.5 

24.6 

44.X5    .ax 

21.8    z.x 

50.38     .83 

52.4    0.7 

47-58     .54 

X2.9     9.0 

53.10    .95 

55.9   0.4 

Dec 

4.6 

44-35    .x8 

2a7    1.1 

50.59    .ao 

51-7    0.7 

48.08     .45 

X5.O     9.9 

53.34    .« 

55.6    as 

14-5 

44.51  +.14 

19.6  -I.X 

50.77 +.X6 

5X.0  -0.7 

48.48+^34 

17-4 +«.4 

53.55 +.«8 

55.3 -as 

24-5 

44.62    .to 

X8.5    1.0 

50.90     .19 

50.3    a6 

48.76      .99 

X9.8     9.5 

53.70    .X4 

55.0 -a9 

34.5 

44.70+^05 

X7.5-0.8 

51.00  +.08 

49.8-0.5 

48.93 +.X0 

22.4  +8.6 

53.82  +bZO 

54.9    ao 
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AFPARBNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Ifaan 

aArgfta. 
(Cam/w.) 

/Geminonmi. 

aCanisMajoria. 
(Sirius.) 

cCanisMajoria. 

Soltf 
Dftfttb 

JSJSL. 

Degirgjdon 

Right 
Asceniion. 

Declination 
North. 

.  Ri«h* 

DecUnfttion 
Sottik, 

Riirht 
Atcenaion. 

Decliiiation 
Somtk. 

h    m 

6  ai 

>•       * 
-S3   38 

h    m 
631 

• 

+16  ag 

h     m 

6  40 

•       « 

-1$  34 

h     m 

654 

-2849 

(Dea 

y^5) 

43.95 -Kot 

m 
22.3-3.6 

8 

5X.68-KZ8 

m 

X2.2  -as 

8 
4X.48  +.Z0 

• 
31-7 -*4 

8 
39.29 +.ZZ 

58.6 -^o 

Jan. 

9-5 

43.93 --03 

25.8    S-4 

51.77    .07 

XX.8    0.4 

41.55  +.05 

34.x    a-3 

39.37 +-05 

6x.6    09 

194 

43.84    .It 

29.x     S.I 

5X.82  +.08 

xx-4   0.3 

4X.58      .00 

36.4    8.x 

39-39    -00 

64.4    ay 

294 

43.68    .19 

32.x     8.8 

5x.8x  -.03 

xx.x     0.8 

4x.55-.05 

38.4    1.9 

39.36 -%o6 

67.0   04 

Feb. 

8.4 

43-4^    •a4 

34.6    t.4 

5X.76    .07 

XO.9     0.Z 

41.48  .09 

40.2    1.6 

39.28    .so 

69.2    az 

18.4 

43-19 --•9 

36.8  -1.9 

5x.66-.z1 

xa8-o.i 

41.37 -.13 

4X.6-X.3 

39-15 --«4 

7Z.2-1.8 

a8.3 

42.88     .S3 

38.4     1.4 

51.53    -14 

X0.8    0.0 

4X.23  .16 

42.8    iM 

38.99    .H 

72-8    z.4 

Mar. 

xa3 

4«-54    -35 

39.6    0.9 

5X.38    .16 

X0.8    0.0 

4X.06    .z8 

43.6    0.7 

38.80     .80 

73-9    i-o 

ao-3 

42.  t8    .36 

40.2  -0.4 

5X.2X     .17 

X0.8    ao 

40.87    .19 

44.x -as 

38.60    .tz 

74.7    0.6 

30.3 

41-83    -35 

40.3 +•.« 

51.03     •«? 

X0.8    ao 

40.68    .19 

44.3    ao 

38.38    .«z 

75.0 -az 

Apr. 

9.2 

41.48  -^.34 

39.9+0.7 

50.86  -.16 

X0.8    ao 

40.50  -.18 

44.2+0^3 

38.X7-.tZ 

75.0 +as 

X9.2 

41-15     -31 

39.0    i.a 

50.71  .14 

X0.8    ao 

40.33     .«« 

43.7    0.6 

37.96    .Z9 

74-5    0.7 

29.2 

40.86    .87 

37.6     X.6 

50.59  .11 

X0.8    ao 

40.18     .zs 

43.0    a9 

37.78    .Z7 

73.7    1.0 

May 

9.1 

40.60    .83 

35.7    «.o 

50.49  .08 

X0.9  +0.1 

40.06    .ZO 

42.0     Z.8 

37.63   -U 

72.5    !-♦ 

X9.X 

4a40    .18 

33.5    M 

50.44  -^o* 

xx.o    az 

39.97  .07 

40.7    X.4 

37-5X    .ZO 

70.9    1.7 

29.x 

40.25 -wit 

3X-O+8.7 

50.42     .00 

xx.x  4az 

39.92 -.03 

39.2  +1.6 

37.43-^ 

69.x +00 

Jane 

8.D 

40.X6— .06 

28.x     8.9 

50.44 +.0* 

XX.3    aa 

3990 +.01 

37.5    «.8 

37.39 -v08 

67.0    at 

x8.o 

40.13    .00 

«5-i    3.1 

50.51    .08 

XX.5    aa 

39.93    .05 

35-6    1.9 

37.39 +-ot 

64-7    M 

28.D 

40.16 +.06 

2X.9     3.S 

5O.6X      .Z8 

XX.7    as 

39.99    .09 

33.7    2.0 

37.42     .06 

62.3    as 

July 

8.0 

40.25     .IS 

X8.7    3.a 

50.75      .16 

12.0    as 

40.10    .za 

31.7    a-o 

37-5X    .10 

59-8    as 

x8.o 

40.40  •f.xS 

X5.6+S.1 

50.93 +.19 

X2.3  4a3 

40.24  4..1S 

29.7+1.9 

37.62  +.14 

57.3 +a.4 

27.9 

40.60     .83 

12.7     8.9 

5X.X3      .88 

X2.6    0.3 

40.40    •z8 

27.8    Z.8 

37.78    .17 

55.0   t.s 

Aug. 

6.9 

40.86     .88 

9.9    a.6 

51.36  .34 

X2.8     0.8 

40.60      .81 

26.x     Z.6 

37.97    •«> 

52.7    az 

X6.9 

4X.X6     .38 

7.6     8.8 

51.61     .86 

X3.o-H>.z 

40.83     .83 

24.6    Z.4 

38.  xS     .83 

50.7    z.8 

26.8 

41-49    .35 

5-6    X.7 

51.88      .88 

X3.X    ao 

41.07     .85 

23.4     Z.1 

38.43     .«6 

49.x     z.s 

Sept. 

5.8 

4x.864-.38 

4«  +i.t 

52.X7  +.29 

X3.X  -0.1 

41.34  +-«7 

22.5  +a7 

38.70 +.88 

47.8  +t.x 

X5.8 

42-«5    .40 

3.3+0.5 

52.47      .30 

X3.0    o.a 

4X.61      .88 

22.0  +a3 

38.99    -"9 

47.0 +a6 

23.8 

42.66    .41 

3.x  -0.1 

52.78     .31 

X2.8    as 

41.90  .39 

22.0  -aa 

39.29     .31 

46.7    ao 

Oct 

5-7 

43.07    .41 

3.5    0-7 

5309      .31 

X2.4    as 

42.20  •  .30 

22.3    a6 

39.60    .$z 

46.9 -as 

«5-7 

43.48    HO 

4-5    X.4 

53.40    -31 

ZX.8    a6 

42.50  .30 

23.2    i.z 

39.92    -Sz 

47-7    »-o 

a5-7 

43.87 +.38 

6*2  —1.9 

53.71  +.31 

IX.2-0.7 

42.79 +.89 

a4.4-^.5 

40.23 +.SZ 

49.0 -1.5 

Not. 

4-7 

44-«3    .33 

8.4    l-S 

54.01  .30 

X0.5    a7 

43.08     .88 

26.x    z.8 

40.54    .30 

50.8    oo 

14.6 

44.56    .31 

xx.x    8.9 

54.30     .t8 

9.7    a8 

43.34    -aC 

28.x     8.Z 

40.83     .88 

53.0    a4 

24.6 

44.84    .86 

X4.a   3.3 

54.57    .a6 

8.9    0.8 

43-59    -84 

30.3    «.3 

4X.XO     .85 

55-5    a-7 

Dea 

4.6 

45.07      .80 

X7.7     3-5 

54.81     -as 

8.x    a8 

43.81      .81 

32.8    as 

4X.34      .88 

58-3    2-9 

«4-5 

45-«34^i3 

2X.3-3.6 

55.02  +.19 

7.4-0.7 

44.00 +.17 

35.3 -«.5 

4X.544^«8 

61.3 -S-o 

«4-5 

45.33 +-06 

24.9  3.6 

55.18    .14 

6.8    a6 

44.15      .Z8 

37.8    8.5 

41.69    .zs 

64.4    s-i 

34-5 

45.35 -.01 

28.5  -3.5 

55.31  +.09 

6.2  -0.6 

44.25 +.07 

40.4 -«-4 

4X.80+W09 

67.5-3-1 
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APPARENT  PIACHS  FOR  THE  UPPER  TRANSIT  AT  WASHINQTOH; 

HHn 

^Canis  Majoris. 

^Geminorum. 

PlasziTiL  67* 

^G^miiiomia. 
(Castor.) 

Solar 
Data 

Right 

DecUnstioii 

Right 

Declination 

Right 

Dtellnation 

Right 

Doellaatlon 

Ascension. 

SmtA. 

AsconsiffP. 

N^rtK 

AscendoiL 

Nmrik, 

N^HK 

h     m 

•        9 

h     m 

•       9 

h     a 

• 

h     fli 

• 

7    4 

—26    13 

7  14 

+22   10 

7  ao 

+6840 

728 

+38    6 

(Dec.    30-5) 

■    ^ 
Z6.85  4-.1t 

m 

50.5 -«.9 

4-51 +»i7 

• 
11.2  -Ob3 

■ 

S2.Z8  4'.SS 

• 
23.6+9.3 

8^5 +.« 

•          • 
42.2+0.9 

Jan. 

9.5 

16.94  .06 

53.4    «-8 

4.65     .!• 

xx.o-o.a 

22.46    .n 

26.0    9.4 

8.62     .Z4 

42.5    0.4 

19.5 

16.97  4-.0I 

56.x     t.6 

4.74    -oe 

X0.9    0.0 

22.6x  4'.o8 

28.4     9.S 

8.73     .98 

43.0    0.6 

39-4 

16.96  —.04 

58.6    a.4 

4.78  +.01 

xo.94^1 

22.63  -.Of 

30.9     •.4 

8.78 +.09 

43^    «.7 

Feb. 

8.4 

16.89    '09 

60.9    t.1 

4.76 -4H 

xx.x    o.a 

22.52    .16 

33-3    t-S 

8.77 --©s 

44.3    0.7 

18.4 

16.78  -.IS 

62.8  -1.7 

4.70 -.09 

xx.34«.t 

22.30  -.a7 

35.5 +••« 

8.71 -voB 

45.040.7 

28.4 

16.63   •le 

64.4     «.4 

4.59     .M 

iM   ©"S 

21.97    -37 

37.5    t.7 

8.6x    .13 

45.7    0.7 

Mar. 

10.3 

16.45    .19 

65.6     I.O 

4.45    .«5 

XX.8    0.3 

ai.57     -44 

39.0    1.3 

8.46    .16 

46.4    0.6 

20.3 

X6.26    .so 

66.4    0.6 

4.29    -17 

X2.Q    o.a 

2X.XO     .48 

40.X    0.9 

8.29    .18 

46.9    0.9 

30.3 

16.05    •<> 

66.8 -o.a 

4.XX     .18 

X2.2    0.t 

90.60     .51 

40.8+0.4 

8.XO    .19 

47-3    O.S 

Apr. 

9-3 

15.85  -.10 

66.8  4o.a 

3.94 -•»7 

X2.440.X 

2ao9-b3o 

4I.Q-0bI 

7.91 -.19 

475+0.9 

19.2 

15.65    -19 

66.4    0.6 

3.77    .»« 

X2.540.I 

19-59    .4« 

4a6   0.6 

7.72  .18 

47.6   0.0 

29.2 

15.48    •«• 

65.7    «-9 

3.62    .13 

X2.5  0.0 

19.13     -43 

39.8    «•• 

7.55     .15 

47.5-0.9 

May 

9.a 

15.33    .13 

64.6    I.S 

3.50    .10 

X2.4  -0.1 

18.7s   -s^ 

38.6   1.4 

7.41     .M 

47.3   0.3 

X9.X 

Z5.2Z    .10 

63.2    1.6 

3.42    .07 

X2.4     0.1 

X8.40     .98 

57.0   1.8 

7.30    ^ 

46.9   0.4 

a9-x 

15.12 -.06 

6X.5  4-1.8 

3.37 --OS 

X2.2  -«.I 

z8.x6  -.90 

35.0 -2.1 

7.23 -.03 

46.4-0.9 

June 

8.Z 

15.08  -.03 

59.5    "-o 

3-35  4-.OI 

X2.X    o.a 

x8.oi  -.10 

32.*    M 

7.2X  -.01 

45.8    0.6 

i8.x 

15.07  4.01 

57.4    t.s 

338    .05 

XX.9    o.t 

X7.96    .00 

30.3  t-s 

7.22  +.04 

45.1    0.7 

28.0 

15.11    .05 

55.1    i-S 

3.45    -09 

XX.8    o.a 

x8.oz  4-.I0 

27.7    •.« 

7.28    «o8 

44.4   oJ 

July 

8.0 

15.18    .09 

52.8    0.3 

3.55    .M 

XX.6   o.a 

x8.x6    .90 

25.1    2.7 

7.38    .» 

43.6   0.8 

z8.o 

15.29  4--IS 

50.4 +«-s 

3.694-.I6 

ZX.4  -o.a 

X8.41  4>.« 

22.4  -9.6 

7.51 +-»5 

42.7-0.8 

28.0 

15.44    •»« 

,    48.x    a.a 

387    .19 

XX.2    o.a 

X8.74     .38 

X9.8     9.6 

7.68    .19 

41-9   0.9 

Aug. 

6.9 

15.62     .19 

46.0    t.o 

4.07    .«i 

X0.9    0.3 

X9.X6    .46 

17.3    «.5 

7.89    .•• 

4X.O   0.9 

16.9 

15.83     .99 

44.0    1.8 

4.30    .a4 

X0.6    0.3 

X9.66     .53 

14.9  ".s 

8.X2     .99 

40.x    0.9 

26.9 

x6.o6    .ss 

42.4    1.4 

4.55    •«« 

X0.2    0.4 

ao.22     .99 

xa.7  9.1 

8.38     .97 

39.2    0.9 

Sept. 

5.8 

X6.32  4-.S7 

4Z.2  4-1.0 

4.82  4-.98 

9.8-o.s 

2a84  4-.^ 

XO.8  -t.8 

8.67 +.90 

38.3-0.9 

15.8 

x6.6o    .99 

40.4    0.6 

511     -SO 

9.3    0.6 

21.5X     ^ 

9.1    «.5 

8.97     .39 

37^    0.9 

25.8 

16.89    .30 

40.x  40.1 

5.41    -SI 

8.7    0.7 

22.22    .73 

7.7     1.9 

9.30    .33 

36.5    0.9 

Oct. 

5.8 

X7.20    .SI 

40.3  -0.5 

5.73     sa 

8.0    0.7 

22.97     -75 

6.7    0.9 

9.64    -35 

35.6    0.9 

X5.7 

17.51    .3« 

4X.0    1.0 

6.05    .33 

7.2    0.8 

23.73     .7« 

6.Q   0.9 

9.99    -36 

34-7    0.9 

25.7 

17.82  4-.SI 

42.3 -X.5 

6.394-.S3 

6.4-0.8 

24.49  4-.76 

5.7-«»» 

XO.35+.36 

33.9-0.8 

Nov. 

4-7 

18.X3    .30 

43.9    «.9 

6.71    .33 

5.6    0.8 

25.25     .74 

5.840.3 

xa7x    .36 

33.1    0.7 

14-7 

18.43     .99 

46.x     8.3 

7.04    .3a 

4.7    0.8 

25.98     .7* 

6.3   0.7 

11.07    .35 

32.4    0.6 

24.6 

18.70    .a6 

48.5    a.6 

7.34    .30 

3.9    0.8 

26.68     .66 

7.3    I.X 

IX.41     .33 

31.9    0.4 

Dec. 

4.6 

X8.95     .23 

51.3    «.» 

7.63  -"y 

3-2    0.7 

27.30     .59 

8.6    1.5 

IX.72     .90 

3X.6    0.3 

Z4.6 

19.16  4-.X9 

54-2  -a.9 

7.884-.a3 

2.6-0.6 

27.86  4-.50 

XO.3+1.8 

X2.0X  +.97 

3M-0.1 

«4-5 

19.3a     .14 

57.1    3.0 

8.10    .19 

2.x     0.4 

28.31     ^o 

X2.3    a.1 

X2.26     .99 

3M40.I 

t 

54-5 

19.44 +•» 

60.1  -3.0 

8.274-.I5 

1.8  -o.a 

28.66  +.99 

X4.6+a.s 

X2.45  4%i8 

3x^7  ■^«^ 

$128 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASfflNGTON. 

Ifeaa 

aCanisMmoria^ 

/^GeminoruixL; 
(Pollux.) 

f  Geminomm. 

3UxwMajori8jCH.) 

Solar 
Dattb 

Right 

DecUxiation 

Right 

Declinatloii 

Right 

Declinatloii 

Right 

DedioAtioB 

AaceniioiL 

NartA, 

Ascentioo. 

N0rik, 

Ascension. 

North. 

Ascensioo. 

Nerik. 

ti 

b      m 

• 

h      m 

0        f 

|i      m 

• 

h     m 

• 

7  33 

+  538 

7  39 

+38  16 

7  47 

+27   1 

S      2 

+68  46 

(Dec.    30-5) 

60. 14  +.10 

• 
69.5-1.4 

7.22  -|-.ao 

x8.o   0.0 

x8.oi  +.ax 

• 
43.9 -o.a 

8 
4587 +.44 

m 
19.74*0 

Jan.      9«5 

60.29    .xa 

68.x    X.S 

7.40    .15 

X8.0+0.1 

X8.X9    .16 

43.9    ao 

46.25     .38 

2X.8     »3 

19.S 

60.39    '^ 

66.8    X.X 

7.52    .09 

X8.3    a3 

X8.32    .10 

44.0 +aa 

46.50    .X9 

24.2    a.5 

2^9-5 

60.43  ■!•.<» 

65.8    0.9 

7.58 +.04 

x8.6    0.4 

X8.39+.04 

44.3    0.4 

46.63  +.06 

26.7    8.S 

Feb.     8.4 

60.43  -.M 

65.0  -0.8 

7.58 -.oa 

X9.X    as 

X8.40  -.ox 

44.7    0.S 

46.63  -.06 

29.2    a-s 

18.4 

60.38 '.07 

64.3^6 

7.54  --07 

X9.7+0.6 

X8.37  -.06 

45.2 +O.S 

46.50— .x8 

3X.6+a.s 

28^4 

60.29    •" 

63.8    0.4 

7.44    ." 

20.2    0.6 

x8.28    .10 

45.7    O.S 

46.26     .89 

33-9    a.1 

Mar.  X0.3 

60.  x6    •X4 

63-5    0.3 

7.31    .X5 

20.8    0.S 

X8.16    .X4 

46.3    as 

45.9a     -38 

35.8    1^ 

20.3 

60.02    .IS 

63.3 -O.X 

7.15    .X7 

2X.3    0.4 

x8.ob    .x6 

46.8    as 

45.50     -44 

37.4    1-4 

30.3 

59.86    .10 

63.2    ao 

6.97    .x8 

2X.7     0.4 

17-83    .17 

47.2    a4 

45.03     ^ 

38.6    a9 

Apr.     9-3 

59.69 -.16 

63.3  +0.X 

6.78  — .x8 

22.0  +0.8 

x7.65-.x8 

47.6+0.3 

44.53 -.50 

39-340^5 

19.2 

59.53    .15 

63.5    o.a 

6.6x    .X7 

22.2  -fo.1 

X7.48    .x7 

47.8 -fax 

4403     .50 

39.5    0.0 

29.2 

59-39    -IS 

63.7    o-S 

6.44    .X5 

22.2     0.0 

17.32    .X5 

47.9    ao 

43.54     -47 

39.2-0.5 

May     9-2 

59.27     .IX 

64.0    a4 

6.30    .xa 

22.1  -0.1 

X7.18     .18 

47.8    ao 

43.08     .48 

38.5    1.0 

19.2 

59.17    -08 

64.4    0.5 

6.20    .09 

2X.9    0.3 

X7.07    .09 

47.7 -o-a 

42.69     .36 

37.2    1.4 

29.x 

59."-^ 

65.0 -fo.6 

6.X2— b06 

2X.6  -0.4 

X6.99  -.06 

47.5  -0.3 

42.37 -.88 

35.6-1.8 

June     8.x 

59.08 -on 

65.6    a6 

6.08  -.oa 

21.2     0.4 

X6.95  -.oa 

47.x    0.4 

42.X3     .80 

33.7    «•! 

18. 1 

59.08 +.oa 

66.2    a7 

6.09  +.02 

20.7     0.5 

16.95  +.oa 

46.7    a4 

4X.98     .IX 

3X.4     ••4 

28.0 

59.  X2    .06 

66.9    0.7 

6.X3    .06 

20.2     0.6 

X6.98    .06 

46.2    as 

4X.92  —.01 

28.9    a.6 

July       8.0 

59.19    -09 

67.6    0.7 

6.2X    .xo 

X9.6     0.6 

X7.06    .09 

45.7    0.6 

4X.96  +.08 

26.2    a.7 

x8.o 

59.30 +•" 

68.340.7 

6.33  +.14 

X9.O  -0.7 

X7.x7+'i3 

45.x  -a6 

42.09 +.x8 

23.5 -«-8 

28.0 

59.44    •« 

68.9    0.6 

6.48     .X7 

18.3     0.7 

X7.3X    .x6 

44.5    0.7 

4a.3x    .«7 

20.7     8.8 

Aug.     6*9 

59.60     .x8 

69.5    0.5 

6.67    .ao 

X7.6     0.7 

17.49    .X9 

43.8    a7 

42.62    .3S 

X7.9     8.8 

Z6.9 

59.79    .«> 

69.9    0.4 

6.88    .83 

x6.8    0.8 

17.69      .88 

43.1    0.8 

43.OX     .43 

X5.X     8.7 

26.9 

6aoo    .83 

70.2-fo.a 

7.12    .as 

x6.o    0.8 

17.92     .84 

42.3    a8 

43.48     .50 

X2.5    a.5 

Sept.     5-9 

60.24  +-«5 

7a3    0.0 

7.39 +.a8 

X5.2  -0.9 

x8.i8+.a7 

4X.5-0.9 

44.02 +.57 

XO.X  -a.3 

'    X5.8 

60.49    .96 

70.2  -0,% 

7.68    .30 

14.3    0.9 

X8.46     .89 

40.6    a9 

44.62     .53 

7.8    8.1 

25.8 

60.77    .as 

69.9    0.5 

7.98    .3a 

13.4    0-9 

18.76    .31 

39<5    X.O 

45.27     .68 

5.9    1.8 

Oct      5.8 

6X.05    .49 

69.2    Ow7 

8.31    .33 

X2.4    x.o 

X9.08    .33 

38.6    x,o 

45.97  -n 

4.2     x-s 

X5-7 

6X.35    .30 

68.4      X.0 

8.64    .34 

XX.4      X.O 

19.41    .34 

37.6    x,o 

46.7X     .75 

2.9      X.X 

25.7 

6X.65  +.31 

67.3 -x.a 

8.99 +.35 

XO.5-0.9 

19.75  +.34 

36.5  -1.0 

47.47 +.76 

2.0 -a7 

Nov.     4-7 

6X.96    .31 

66.0    X.4 

9.34    .35 

9.6    0.9 

20.10    .35 

35.5  1.0 

48.23     .76 

x.4 -as 

X4-7 

62.26    .30 

64.6    X.5 

9.68    .34 

8.7    0.8 

20.44    .34 

34.6    a9 

49.00     .73 

X.3  +0.1 

24.6 

62.56     .38 

63.0    X.6 

X0.02     .38 

8.0    0.7 

20.78    .33 

33-7    0.8 

49.73     .71 

X.7     0.6 

Dea     4-6 

62.83  .96 

6X.4    x.6 

10.33     -30 

7-4    0-5 

21.10    .30 

33.0    0.6 

50.42     .66 

2.5    x.0 

X4.6 

63.08  +.83 

59.8  -x.6 

XO.62  4-.87 

6.9—0.4 

21.39 +.87 

32.4 -as 

5X.05+.58 

3-7  +1.4 

24.6 

63.29  .19 

58.3     1.5 

XO.86      .88 

6.6  — o.a 

21.64    .33 

32.1    as 

51.59    .49 

5.3    1.8 

34-5 

63.46 +.15 

56.7 -x.4 

11.06 +.18 

6.6    0.0 

21.85 +.19 

31.9 -ax 

52.03 +.40 

7.3-hi.x 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

15  Argfts  (p). 

f  CaacrL 

«HydrsB. 

.iUx8»Majori8. 

Mean 
Solar 
Date. 

Risht 

Deellnadon 

AiSSJi* 

Dodinadoii 

Aacenaioo. 

Declination 
North, 

Right 
Aaoeoaioo. 

Declination 
Nora. 

h     m 

8    3 

—24      0 

h    m 

8  26 

+2046 

h    m 

841 

+  6  47 

h    m 

853 

+4836 

(Dea 

30.6) 

• 

X4.xa+.i9 

• 
35.x -«.9 

a 
5X.X4-Ka4 

• 
70.0-0.6 

a   ' 
24.70  4%a3 

3X.0-Z.5 

a 
X6.70+.3S 

• 
20.540.6 

Jan, 

9.5 

14.28    .13 

38.0    a.9 

5X.35    -19 

69.4    0-5 

24.9X    .19 

29.5     1-4 

X7.0X    .a7 

2X.3      X.O 

X9.5 

X4.38    .06 

40.9    f.8 

5X.5X    .u 

69.0    0.3 

25.07    .X4 

28.2    i.a 

17.25    .ax 

22.4     x.3 

29-5 

14.43 -Ma 

43.6    a.6 

5X.62     .46 

68.8 -O.X 

25.  x8    .09 

27.x      X.O 

X7-42    .13 

23.8     x.5 

Feb. 

8-5 

14^3-^ 

46.0    ■.$ 

5X.68  4wos 

68.8  40.1 

25.25 +.04 

26.2    0.8 

x7.524-.06 

25.4     x.6 

X8.4 

14.38 -.07 

48.2 -t.0 

5X.68  -^oa 

69.0  4o.a 

25.26  -.01 

25.5  -0.6 

x7.54-.ox 

27.x  +1.7 

28.4 

X4.28      .IX 

50-X    1.7 

5X.63    .07 

69.3    0.3 

25.23     .05 

25.x    0.4 

X7.49    .08 

28.9    X.7 

Mar. 

X0.4 

X4-I5    -14 

5X.6   i.s 

51.55    .xo 

69.7    ••4 

25-X5    a)9 

24.8  -o.a 

17-38    .13 

30.6    x.6 

20.4 

1399    .17 

52.8      Z.0 

5X.42    .13 

70.x    0.4 

25.05    .xa 

24.7    0.0 

X7.22    .x8 

32.1     1.5 

30.3 

Z3.82    .18 

53.6    0.6 

5X.28    .15 

70.6    0.4 

24.92    .14 

24.740.x 

17.02    .ax 

33.5    x.a 

Apr. 

9.3 

13.63  -.18 

54.0-0.3 

5x.i2-.x6 

7X.040.4 

24.78 -.14. 

24.9  40ka 

x6.80-.a3 

34-5  40.9 

19.3 

13-44    •«« 

54-x  +<M 

50.96    .z6 

7X.4    0-4 

24.63    .15 

25#x    0.3 

X6.55    .a4 

35.3    0.6 

29.3 

13.27    .17 

S3.«    0.5 

50.8X     .15 

71.7    0.3 

24.48    .14 

25.4    0-3 

16.3X     .84 

35.8  40.3 

May 

9.2 

13.XX    .15 

53-2    0-8 

50.66    •X3 

71.9    o.a 

24-35    -13 

25.8  0.4 

x6.o8    .aa 

35.8  -0.x 

19.2 

ia.97   -"S 

52.2      X.Z 

50.54    .« 

72.x  +0.1 

24.23     .IX 

26.2    0.4 

X5.88    .19 

35-fi    0.4 

29.2 

X2.85  -wlO 

5X.0+1.4 

50.45 -%o8 

72.2    0.0 

24.x4-.08 

26.740.5 

x5.70-.x6 

35.0-0.7 

June 

8.x 

12.77    -07 

49.S    J-6 

50.38    .05 

72.2  -0.0 

24.07    .06 

27.2    0.5 

X5.56    .xa 

341     X.0 

18.X 

X2.72— .Q3 

47.7     X.8 

50.35 -.08 

72.x      0.X 

24.02  -.03 

27.7    0.5 

X5.46    .08 

33.0    x.3 

28.x 

X2.7X     .00 

45.8    a.o 

50.35 +•<« 

72.0    o.a 

24.OX     .00 

28.2    0.5 

15.40 -.04 

31.5    x.5 

July 

8.Z 

xa.73+.<H 

43.8    «.« 

50.38     .05 

71.8    o.a 

24.03  +.03 

28.7    0.5 

X5.39+u)x 

29.9    x.7 

x8.o 

12.79  +.07 

41.7 +*•! 

50.45  +.08 

7x.5^3 

24.07  4-.06 

29.2  40.5 

X5.42  4-.06 

28.1  -X.9 

28.0 

Z2.88    .xz 

39.6    a.x 

50.55     .w 

7X.X    0.4 

24.15     -09 

29.6    0.4 

15.50    .xo 

26.x    3.0 

Aug. 

7.0 

13.00    .X4 

37-5    1-9 

50.67    .X4 

70.7   0.5 

24.25    .la 

30.0    0.3 

X5.63  .15 

24.0    a.x 

17.0 

13.15    -17 

35-7    «-7 

50.83    .17 

70.x    0.6 

24.38    .14 

30.2  4o.i 

X5.80    .19 

2X.9    a.a 

26.9 

13.34    •«> 

34X    X.5 

51.01    .ao 

69.4    0.7 

24-54    •x7 

30.2    ao 

x6.oo    .a3 

X9.7    a.a 

Sept 

5-9 

X3-55+-«S 

32.7+1.1 

5x.23+.a3 

68.7-0.8 

24.72  +.ao 

30.x-o.a 

X6.25  4-.a7 

17.5  -a.a 

15.9 

X3.79    .85 

31.8    0.7 

5x.4fi     85 

67.8      X.O 

24.93    .M 

29.8    0.4 

X6.54    .3x 

X5-3    a.a 

25.8 

X4.06    .flB 

3X.3  +0.3 

5X.74    •«« 

66.7    X.X 

25.X7   .a5 

29.3    0.7 

X6.87    .34 

X3.2    a.i 

Oct 

5.8 

14-34    -30 

3X.2  -^a 

52.OX    .a9 

65.6    z.a 

25.43    -87 

28.5    0.9 

17.23    .38 

XX.2    a.o 

X5.8 

14.65    -SI 

31.6    a7 

52.32    .31 

64.4    »-3 

25.7X    .a9 

27.5    X.I 

17.62    .41 

9.3    x.8 

25.8 

X4-97+.3a 

32.6  -i.a 

52.64 +.33 

63.x  -1.3 

26.01  4%3Z 

26.2  -1.4 

X8.04  +.43 

7.6-1.6 

Nov. 

4-7 

15.29    .sa 

34.0    Z.6 

52.97     -34 

61.7    X.4 

26.32   .3a 

24.8    1.5 

X8.48    .44 

6.Z    x.3 

X4.7 

15.6Z    .sx 

35.8    a.o 

53.31     .34 

60.3    X.4 

26.64   .3a 

23.2    1.7 

18.93     -45 

4.9    1.0 

24.7 

15.92    -90 

38.x    a.4 

53.65     .33 

59.0    X.3 

26.96  .3a 

2X.4    tS 

19.38     .45 

4.0    0.7 

Dec. 

4-7 

x6.2x    .aS 

40.6    a.7 

53.97     -31 

57.7    «•« 

27.28  .30 

X9.7    x.8 

X9.82     .43 

3-5 -0.3 

X4.6 

16.47 -Kai 

43-4 -••P 

54.28 +.a9 

56.6 -X.0 

27.57 +.a8 

X7.9-1.7 

2a24  +.40 

3.3    0.0 

24.6 

16.70     .40 

46.3    •'9 

54-55    -ae 

55.7  0.8 

27.84     .85 

x6.2    X.6 

20.62    .36 

3.6+0.4 

34.6 

X6.88+.X7 

49.3 -*8 

54-79 +.«3 

54.9-0.5 

28.07  +.aa 

X4.6-.1.5 

20.96  +.3X 

4.2  +0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.                         1 

Ifaaa 

SoUr 

^UrsaeMajoria. 

cCancri. 

<Argfts. 

lDraconis(H.) 

Declioatlon 
Ntrth. 

Right 
AsceiuaoiL 

Declination 

Right 
Aacantion. 

Declinatioii 
SnaA, 

Right 
Ascension. 

Declinatioii 

h     m 
9      I 

0        » 

+67  3a 

b     m 

9    a 

• 

+"    4 

h     m 

9  14 

-58   50 

h     m 
9  22 

+81    46 

(Dec  S0.6) 

■ 
30.26  4%SS 

m 
42.04.1.5 

• 

15.59 +.«5 

m 

38.0 -X.4 

8 

23.59 +.3a 

m 

40.4 -s-« 

8 
44.72+X.38 

m 
22.x +X.8 

Jan. 

9.6 

30-75     -48 

43.6    1.8 

X5.82     .« 

36.7    f.a 

23.88    .as 

44.x  5.8 

45.94    X.09 

24.x     8.8 

19*6 

3I-X3    -sa 

45.6    i-t 

x6.ox     .x6 

35.6     X.O 

24.09    .X7 

47.9  3.9 

46.90    .8a 

26.5    a.$ 

29-5 

31-39    •» 

47.9    •.4 

z6.z5    .xi 

34.7    0.8 

24.22  +.08 

5X.8    $.9 

47.58     .53 

29.2     8.8 

Feb. 

8.5 

31.53  +  08 

50.4    "J 

X6.23    .06 

34.0   0.5 

24.26    .00 

55.6    5.8 

47.96+ .88 

32.x     8.9 

z8.5 

31-55  -•<H 

530  4*5 

x6.274%ox 

33.6 -O.S 

24.22  -.08 

59.3-3.6 

48.03-  .09 

35.0+8.9 

28.4 

3X-45    -'5 

55.5    ••4 

X6.25  -.<g 

33.4-0-1 

24.  IX     .X5 

62.8    3.3 

47.78     .39 

38.0     9.9 

Mar. 

xo^ 

3x25    -n 

57.8    ».3 

x6.20    .07 

33.3    0.0 

23.92    .ax 

65.9    3.0 

47.25     .66 

40.7     9.7 

20.4 

30.95    .33 

60.0    «.o 

z6.xx    .xo 

33.4 +*•! 

23.68     .96 

68.7     8.6 

46.47     .90 

43.2     8.3 

30.4 

30.58    .40 

6z.8    X.6 

X5.99    .13 

33.6    o.a 

23.39    .30 

7X.I     8.x 

45.46    X.09 

45.4     X.9 

Apr. 

9.3 

30.x5-.44 

63.2  4-x.a 

.   x5.86-.x4 

33.9+0-3 

23.07 -.33 

73.0 -X.7 

44.29-1.83 

47.0 +X.4 

193 

29.69    .46 

64.x    0.7 

X5.72    .14 

34.2    0.4 

22.73    .35 

74.5    x.« 

43.00  x.sa 

48.2     0.9 

29.3 

29.23     .46 

64.5  4o.« 

X5.57     .H 

34.6    0.4 

22.37    .36 

75-4    0.7 

41.64  X.36 

48.8  +0.3 

May 

9.3 

28.77    .44 

64.5  -0.3 

X5-44    .« 

35.0    0.4 

22.02     .35 

75.8  -ca 

40.28  X.35 

48.8  -0.3 

19.2 

28.34     -41 

63.9    a8 

X5.32      .XX 

35.4    0.4 

ax.67    .34 

75.740.4 

38.95   x.a8 

48.3    0.8 

29.2 

27.96 -.35 

63.0 -i.t 

X5.2Z  -.09 

35.8+0.4 

2x.34-.3a 

75.x  +0.8 

37.7x-x.18 

47.2-1.3 

June 

8.2 

27.63    .« 

61.5     x.6 

X5.X3    .07 

36.2    0.4 

2X.04    .a9 

740    1.3 

36.59   x.a4 

45.6     1.8 

x8.z 

27.38     .« 

59.7    «.o 

X5.08    .04 

36.5    0.5 

20.77    .as 

72.5    x.7 

35.63     .87 

43.5     8.3 

28.x 

27.20    .14 

57.6    8.3 

X5.05  -.ox 

36.8    0.3 

20.55      .90 

70.5    8.x 

34.85     .68 

41. 1     a.6 

July 

8.x 

27.09 -.06 

55.x    •.« 

X5.05  +.oa 

37.x    o.a 

20.37    .xs 

68.2    a.s 

3427     .47 

38.3    S.9 

z8.x 

27.07  4-.oa 

52.5 -«.8 

X5.08  +.04 

37.3 +«^« 

20.25  -.09 

65.6  +a.7 

33-9X-  -85 

35.2-5.8 

28.0 

27.13    .10 

49.6    a.9 

15.14    .07 

37.5  40.X 

20.18 -.03 

62.8    8.9 

33.77-  ^ 

3X.9    5-4 

Aug. 

7.0 

27.27    .x8 

46.7    5.0 

15.23    .xo 

37.5    0.0 

20.18  +.03 

59-9    ••9 

33.86+  .80 

28.5    S-S 

X7.0 

27.49    .$6 

43.7    3.0 

15.34    .13 

37.4 -o.« 

20.24     'XO 

57.0    8.9 

34.X8     .43 

25.0    5-5 

27.0 

27.79    .34 

40.7    S.0 

15.48    .x6 

37-2    0.3 

20.37     .x6 

54.x    •.7 

34.72     -65 

2X.5    3.4 

Sept. 

5-9 

28.X7+.4X 

37.7 -»-9 

I5-65  +.18 

36.8  -0.5 

20.57  +.«3 

51.5+^.4 

35.47+  .86 

x8.x  -3.3 

X5.9 

28.6X     .48 

34-9    «.7 

1585    .ax 

36.2    0.7 

20.83     .a9 

49.x      8.x 

36.43   X.OS 

X4.8    3.8 

25-9 

29.13    .54 

32.2    a.5 

16.07     .*4 

35.4    0.9 

21.16    .35 

47.2      1.7 

37.58   1.83 

XI.7    8.9 

Oct 

5.8 

29.70    .60 

29.8    8.3 

16.32    .a6 

34.5    «-x 

21.54     .41 

45-7    X.8 

38.89   X.40 

9.0    9.6 

X5.8 

30.33    .«5 

27.7    s.0 

x6.6o    .99 

33.3     ».3 

21.97     .45 

44.840.6 

40.36   X.53 

6.5     8.8 

25.8 

31.00  4..fi9 

25.8  -x.6 

16.89 +.3X 

31.9-1.5 

22.44  +  48 

44-5    0.0 

41.96+X.64 

4.5 -X.8 

Nov. 

4.8 

31.70    .71 

24.4    x.a 

17.2X    .sa 

30.4     1.6 

22.94     .50 

44.9-^7 

43.65   1.78 

2.9    1.3 

U'7 

32.42    .7« 

23.4    0.8 

17-53    .33 

28.7     X.7 

*3.45    .50 

45.9    X.3 

45.40  X.76 

X.8    0.8 

24.7 

33.14    -7x 

22.8  -0.3 

X7.86    .33 

27.0    x.7 

23.95     .49 

47.6    8.0 

47.16   X.7S 

X.3 -^8 

Dec. 

4-7 

33.85    .«9 

22.8  +0.2 

18.18    .3a 

25.2    x.7 

24.44    .47 

49.8    8.S 

48.90  X.70 

r.3  4«.3 

14-7 

34.5a +.«4 

23.3+0.7 

18.49 +.30 

23.5  -x.6 

24.89 +.49 

52.6  -3.0 

50.55+X.59 

1.9  4^t 

24.6 

35.13   -s? 

24.2      X.3 

X8.78    .a6 

22.0    X.5 

25.28    .36 

55.7    3.3 

52.08   1.4J 

3.x     X.4 

^ 

34.6 

3567 +.50 

25.6+1.7 

1903 +.«3 

20.6  -x.5 

25.62  +.30 

59.2-1.6 

53.42+1.83 

4.8+8.0 
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•  Hydra. 

dVnm  Majorii. 

eUruQMajoris. 

cLeonis. 

ICMn 

8olar 
Data. 

Rifht 

DaoUnation 

Right 

DaeUaadoo 

Right 

DacUnatioii 

Right 

DaoUnadon 

StM. 

«VtWML 

Aacanaioo. 

North, 

Ascanalon. 

N^riK 

h     m 

a       # 

h     m 

• 

h     m 

0        f 

b     m 

• 

9  aa 

-  8  la 

9  as 

+70  16 

9  26 

+52   7 

9  40 

+24  14 

(Dec. 

S0.6) 

• 

36.43 +..5 

m 
6Z.3-8.S 

a 
33.08 +.«4 

26.8  4.1-3 

a 
5.284-.40 

m 
77.3+0.5 

a 
5.93 +.30 

• 
27.6-^.9 

Jan. 

9.6 

36.67    .ai 

63.7    a-a 

33.66  .ss 

28.4    1.8 

5.64    .33 

78.0     0.9 

6.2Z    .a6 

26.8    0.6 

Z9.6 

36.86    .17 

65.9    a.x 

34'X3    -41 

30.3    «.x 

5.94    -afi 

79.x     X.S 

6.45    .ax 

26.3    0.3 

295 

3700    .It 

67.9    a.o 

34.48    ^ 

32.6    a.4 

6.z6    .19 

80.6    1.8 

6.64    .x6 

36.Z-OWX 

Feb. 

8.5 

37-IO    ^ 

69.8    1.8 

34-69    .15 

35.3    «.6 

6.3Z    .iz 

82.3    Z.8 

6.77      .XI 

36.2+0.8 

X8.5 

37.15  4..ot 

7Z.4-X.S 

34-774^01 

37.8 +a.6 

6.38  +.03 

84.2  +X.9 

6.85 +.05 

26.540.4 

28.4 

37-X3-^ 

72.8    x.a 

34.7X  -.«« 

40.5    t.6 

6.38  -.04 

86.  z    8.0 

6.87    .00 

27.  Z    0.6 

Mar. 

10.4 

37.10    .06 

73.9    X.0 

34.53    .«4 

43.Z    a.5 

6.30      .XX 

88.  z     X.9 

6.85 -.04 

27.8    0.7 

20.4 

37-02     U9 

74.8    0.7 

34.a4    -34 

45.4    «•• 

6.16    .xG 

90.0    X.8 

6.79    .oB 

38.6    0.8 

30.4 

36.9a    .zs 

75^   o^S 

33.85    •4« 

47-S    «.» 

5.97    .ai 

9t.7    X.6 

6.69     .XX 

29.4    0.8 

Apr. 

9-3 

36.80 -.IS 

7^8-o.a 

33.39-^48 

49.3 +X.4 

5.74 -.«4 

93.1+1.3 

6.g6-.x3 

30.240.8 

19.3 

36.66    .14 

75.9    0.0 

32.89    .5a 

50.4    0.9 

5.49    .a6 

94.3    xo 

6.42    .X4 

3Z.O    0.7 

ag-B 

36.52    .14 

75.8  4«.a 

32.36    .53 

5X.X40.5 

5.23    .a6 

95.0    0.6 

6.27    .15 

3Z.7   0.6 

May 

9.3 

36.38    .IS 

75.5   0.4 

31.83    .5» 

5Z.3    0.0 

4-97    .a5 

95.4  4«.a 

6.Z3    .14 

33.3    cs 

19.3 

36.26    •!• 

75.1    0.5 

3i.3<    H9 

51.0  .-0.5 

4-73    .as 

95.4 -•.• 

3.99    .13 

33.7    0.4 

29.2 

36.15 -.10 

74-4  4«.7 

30.84-^45 

50.3-1.0 

4.51 -wax 

95.z-H>.6 

5.87  -.XI 

33.0  4o.a 

June 

8.2 

36.05      .00 

73.7    0-9 

30.42  -so 

49.0    X.5 

4.32    .X7 

94-3    0.9 

5.76    .09 

33.x  4«.i 

18.Z 

35.98  •«« 

72.7    1.0 

30.07    .31 

47-3    1.9 

4.Z6    .X3 

93.2    X.3 

5.68    .07 

33.x    0.0 

28.1 

35-93    -04 

71.7    «.« 

29.79    *M 

45.2    a.a 

4.05    .09 

91.8    x.6 

5.62    .09 

33.9 -o.a 

July 

8.1 

35.9Z  -.01 

70.6    1.1 

29.60    .15 

42.8    8.5 

3.98 -.05 

90.  z    z.8 

5-59 -.oa 

32.6   0.4 

z8.z 

35.91 -Km 

69.5  +1.1 

29.49 -.06 

40.2  .-a.8 

3.96    .00 

88.2 -a.o 

5.58 +.01 

32.  z  -0.6 

28.0 

35.94    -04 

68.3    1.1 

29.48  4..Q3 

37.3    3.0 

3.98 +.05 

86.Z    a.a 

5.60    UH 

3X.4    a7 

Ang. 

7.0 

36.00    .07 

67.2    1.0 

29.55     .la 

34.2    M 

4.06    .09 

83.8    a.4 

5.66    .07 

30.6    0.9 

17.0 

36.08    .10 

66.2    0.9 

29.72    .ax 

3Z.O    ^a 

4.Z7     .X4 

8Z.3    a-s 

5.74    .» 

29.7     1.0 

27.0 

36.  X9    .IS 

65.4    0.7 

29.98    .30 

37.8    3.t 

4.34     .»9 

78.8    8.5 

5.85    .IS 

28.6     1.8 

Sept. 

5-9 

36.33 +•«« 

64.840.5 

30.33  4..39 

34.6 -3.x 

4.55  4..a3 

76.2  -a.6 

5.994^x6 

37.4 -X.3 

15.9 

36.5Z    .19 

64.4  4iwa 

30.75    .47 

3Z.5    ^o 

4.8Z    .a8 

73.6    a.6 

6.Z7    .19 

26.0    x.4 

359 

36.7Z    «« 

64.3  -O.X 

31.27    .55 

z8.6    a.8 

5-"    .38 

71.Z    a.5 

6.37    .aa 

24.5    x.6 

Oct 

5.8 

36.94    .S5 

64.6    0.4 

31.85    .61 

Z5.9    a.6 

5.45     .38 

68.7    a.4 

6.6z    .85 

22.8     x.7 

15.8 

37.20    .^ 

65.2    0.8 

32.5X    .« 

X3.4    ••3 

5.84    .40 

66.4    a.a 

6.88    .a8 

2Z.Z     x.8 

25.8 

37.48  4-.t9 

66.2 -Z.X 

33.22  4-.7S 

ZZ.3-1.9 

6.26  +.43 

64.2  -a.0 

7.18 +.3X 

Z9.3-X.8 

Nov. 

4.8 

37.79    -SI 

67.5  1.5 

33.98    .77 

9.5     1.5 

6.70    .46 

62.4    X.7 

7.50    .33 

Z7.4     x.8 

X4-7 

38.1  Z     .S9 

69.Z    X.8 

34.76    .80 

8.2    Z.Z 

7.17     .47 

60.8    X.4 

7.84    .34 

Z5.6    x.8 

24.7 

38.43    .3a 

7Z.O   1.0 

35.57    .30 

7.4-0.6 

7.65     .48 

59.6     X.O 

8.Z9    .35 

Z3.8     1.7 

Dec. 

4-7 

38.75    -SI 

73.x    a-a 

36.36    .78 

7.Z    0.0 

8.Z3    .47 

58.8    0.6 

8.54    .35 

Z3.2     1.6 

14-7 

39.06 +.30 

75-4 -••S 

37.Z2+.74 

7.340.5 

8.59 +.45 

58.3 -«.a 

8.89 +.34 

ZO.7-1.4 

24.6 

39.35    .«7 

77.8   t-s 

37.84    .^ 

8.Z    x.0 

9.03    .4X 

58.4 +o.a 

9.2Z     .31 

9.5     i.i 

34.6 

39.60 +.44 

8aZ'a.2 

38.47 +.(50 

9.34-1.5 

9.42 +.37 

58.840.7 

9.51 +.a8 

8.5-0.7 
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APPARENT  PLACBS  FOR  THB  UPPER  TRANSIT  AT  WASHINGTON 

Mean 

SoUr 
Dftle. 

AiLeonis. 

(Hegulus.) 

32  Ursae  Majoris. 

>*Leon«. 

AMsenaion. 

DacUnadoii 

Right 
Aacanaion. 

DecUnatioii 
N^rtk. 

Richt 
Aaceoaion. 

Daclination 
N^rtk, 

Right 
Aacenaioa 

DecUnadoa 

h     m 

9  46 

+26   28 

h     m 
10      2 

•        1 

+ia  27 

h     m 

XO  10 

+65  36 

h     m 
10   14 

• 
-f-20    20 

(Dec. 

3a6) 

• 
6o.oo  +*90 

63.4 -«-8 

a 
58.34 +.90 

m 
48.  Z  -X.6 

a 
4z.60-f.59 

m 

4Z.8  4i>.6 

a 
22.93  •K3X 

76.Z-1.S 

Jan. 

9.6 

60.29    .37 

62.7    a6 

58.62    .a6 

46.6     1.4 

42.15    .5a 

.42.7     X.Z 

23.23    .aB 

74-9    X- 

I9w6 

60.54    .« 

62.3 -o-a 

58.86    .aa 

45.4    X.I 

42.64    .44 

44.Z    1.6 

23.49    .«4 

74.0    0.7 

29.6 

60.73    .17 

62.2 +0.Z 

59-05    .17 

44.4    a8 

43-02    .34 

45-9    «.o 

23.70    .zg 

73.5    <M 

Feb. 

8.5 

60.88    .xz 

62.4    0.3 

59.20    .za 

43.7    o.fi 

43.31     .83 

48.Z    a.3 

23.87   .u 

73.2 -owi 

28.5 

60.96 +.06 

62.8  +0.6 

59.30 +.07 

43.3-0.3 

43.48  .*-.za 

50-5  4*5 

23.98 -Kog 

73.2  4^2 

a8.5 

6z.oo  H-'Oz 

63.5    0.7 

59-34 +.<» 

43.1  -0.1 

43.55 +-01 

53-x    «.6 

24.04 +.04 

73.5    0^ 

Mar. 

X0.5 

60.98  -.04 

64.3    0.9 

59.34 -.oa 

43.2  41J.Z 

43.51 -.09 

55.7    «.6 

24.06— .oz 

74.0    a6 

20.4 

60.92    .08 

65.3    0.9 

59.30    .06 

43.4    0.3 

43-36    .Z9 

58.2    a.4 

2403    ^ 

74.7    0.7 

30.4 

60.82    .zz 

66.2    a9 

59.23    .09 

43.7    c>.4 

43-13    'V 

60.6    8.a 

23.96    .08 

75.4    0.8 

Apr. 

9^4 

60. 7#  -.zs 

67.x +0.9 

59.13 -.XX 

44.240.5 

42.83  -.33 

62.7  -fi.9 

23.87  -wXO 

76.2+0.8 

19.3 

60.56    .Z4 

68.0    0.8 

59.02    .za 

44.7    0-5 

42.48    .37 

64.4    1.5 

23.75    .xa 

77.0    0.8 

29.3 

60.4Z    .Z5 

68.8    0.7 

58.89    .Z3 

45.2    0.5 

42.09    .40 

65.7      Z.Z 

23.62    .13 

77.8    0.7 

May 

9.3 

60.26    .Z5 

69.4    0.5 

58.77    .za 

45.8    0.5 

41.68    .4z 

66.5    0.6 

23.49    .13 

78.5    0.6 

19-3 

60.12    .Z4 

69.8    0.4 

58.64    .za 

46.3    0.5 

4X.26    .40 

66.8  40.Z 

23.36  .xs 

79.1    0.5 

29.2 

59.99 --M 

70.x  +o.a 

58.53 -.IX 

46.8+0.5 

40.87 -W38 

66.7-0.4 

23.24 -%zt 

79.6 -Hm 

Jane 

8.2 

59.87    .10 

70.2    0.0 

58.43    .09 

47-2    a4 

40.50    .35 

66.  z    a9 

23.  Z3    .10 

79-9    O.S 

Z8.2 

59.79    .08 

70.2  -o.a 

58.35    .08 

47.6    0-3 

40.17    .3z 

65.0    z.3 

23.04    .08 

80.Z+0.Z 

28.2 

59.72    -05 

69.9    <».3 

58.28    .06 

47-9    0.3 

39.88     .a6 

63.4    x.7 

22.96    .06 

80.2      ObO 

July 

8.1 

59.68 -.QS 

69.5    0.5 

58.24     .03 

48.x    aa 

39.65     .» 

6Z.5    a*z 

22.91    .04 

8o.z-o.a 

z8.z 

59.67    .00 

68.9-0.7 

58.21  -.oz 

48.2  40.Z 

39-48 -.14 

59.3 -«.4 

22.88  -^oa 

79.S-0.3 

28.Z 

59.68 +.03 

68.1    0.8 

58.21  -f.oz 

48.2  -az 

39.38 -.07 

56.7    a.7 

22.87    .00 

79.4    0.5 

Aug. 

7.0 

59.73    .06 

67.2      Z.0 

58.24    .o* 

48.x    o.a 

39-35    .00 

53.9    a.9 

22.89  4-.03 

78.8    0b7 

X7.0 

59.80    .09 

66.2    z.a 

58.29  .07 

47.8    0.3 

39.38  +.07 

50.8    3.x 

22.93     .06 

78.  Z    0.8 

27.0 

59.91    .za 

64.9    1.3 

58.38    -zo 

47.4    0.5 

39.48    .14 

47.7    3.a 

23.00    .09 

77.2     Z.O 

Sept. 

6.0 

60.04  +.Z5 

63.5  -1.5 

58.49 +.X3 

46.8  -0.7 

39.66  +.ax 

44.4 -3.a 

23.  ZZ  +^za 

76.  z  — z.« 

15.9 

6o.2Z     .z8 

62.0    Z.6 

58.63     .z6 

46.0    0.9 

39.91    .a9 

4X.2    3.a 

23.24    .X5 

74.8    X.4 

25.9 

60.41     .aa 

60.4    Z.7 

58.80    .X9 

45.0     Z.l 

40.24    .36 

37.9    S.a 

23.4X     .z8 

73.4     x.5 

Oct 

5-9 

60.65    .as 

58.6    1.8 

59.00    .aa 

43-8    Z.3 

40.63    .43 

34.8    S.O 

23.6Z    .aa 

7Z.8    z.7 

15.9 

60.92    .as 

56.7     Z.9 

59-24    -as 

42.4    Z.5 

41.09    .49 

31.9    ".8 

23.85    .«5 

Tao    1.8 

25.8 

6z.2i  +.31 

54.8 -Z.9 

59-51  +.a8 

40.8  -z.7 

41.6Z  +.55 

29.2  -a.5 

24.z2+.aB 

68.  z  -z.9 

Nov. 

4.8 

61.53    .33 

52.9     z.9 

59.80    .30 

39.0     z.8 

42.19    .60 

26.8    a.3 

24.42    .31 

66.Z    a.o 

X4.8 

61.87    .35 

51.0    Z.8 

60.12    .3a 

37.1     X.9 

42.81    .64 

24.9    z.8 

24.74     .33 

64^z    a.z 

24.7 

62.23    .36 

49.2     X.7 

60.45    .33 

35.2     1.9 

4346     .66 

23.3    X.3 

25.07    .34 

62.Z    a.0 

Dec. 

4-7 

62.59    .36 

47.6    X.5 

60.78    .33 

33.2     t.9 

44.13     .66 

22.2    0.8 

25.42    .35 

60.2    1.9 

14-7 

62.94 +.34 

46.1  -Z.3 

61.12  +.33 

3X.4  -x.« 

44.79 +.65 

2Z.7-0.3 

25.77 +-34 

58.4 -x.7 

24.7 

63.28    .33 

44.9     X.0 

61.44     .3x 

29.6     z.7 

45.42     .61 

21.7+0.3 

26.  ZO    .33 

56.8    1.5 

34.6 

63.59  -t-.aQ 

44.0 -«.7 

61.73  -*-.aB 

28.0 -z.5 

46.01  +.56 

22.3  +0.9 

26.42  +-.3X 

55.5 -x.« 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

9  Draconis.  (H.) 

pLeonis. 

fArgto. 

/Leonm. 

Mean 
Solar 
Data 

Right 

Declinatioxi 

Right 

DecUnatioii 

Right 

Declinatioii 

Right 
Asceaaioa 

Declination 
North. 

h     m 

xo  26 

+76    13 

h     m 
10  27 

• 

+  9  49 

h     m 

ZO  41 

• 

-59    8 

h     m 
10  43 

+11     4 

(Dec    30-6) 

■ 
31.92+  .96 

m 
56.7+0-7 

■ 
28.25  +*si 

m 
44.5-1.8 

• 
7.70 +.46 

m 
43.6-3.0 

■ 
55.49 +.3« 

56.x  -X.8 

Jan.      9-6 

32.84     .86 

57.7      1.3 

28.54     •«7 

42.8     Z.6 

8.X4    .40 

46.7      3.3 

55.79    .« 

54.4     X.6 

X9.6 

33.64     .73 

59.3     1.8 

28.80     .84 

4Z.4     X.3 

8.51    .34 

50.2      3.5 

56.06    .a5 

53.0    X.3 

29.6 

34-30     .57 

61.4    a.3 

29.OZ     .19 

40.2    z.z 

8.8z    .a6 

53-8    3.7 

56.29    .11 

5X.8    x.o 

Feb.     8.5 

34.79     -40 

63.9    S.6 

29.18     .15 

39.2    0.8 

9.04    .z8 

57.6    3.8 

56.48    .x6 

50.9    0.7 

18.5 

35.10+  .« 

66.6 +S.8 

29.30  +.10 

38.6-0.5 

9.Z8+.IZ 

6Z.4-3.8 

56.6X  +.XX 

50.4-0.4 

28.5 

35.23+  .P3 

69.5    ••9 

29.38 +.03 

38.2 -o.a 

9.25 +.03 

65.x    3.7 

56.70    .07 

50.0  -0.x 

Mar.  w-5 

35.17-  .15 

72.4    «-9 

29.40    .00 

38.  z    0.0 

9.25 -.04 

68.7    3.5 

56.74 +.oa 

50.0   0.0 

20.4 

34-93     -SI 

75.2    a.7 

29.39 --03 

38.2  -H>.a 

9.Z8    .10 

72.x    3.a 

56.74 -.oa 

50.x  +o.a 

30.4 

34-54     .46 

77.*   «-5 

29.34     -Ofi 

38.4    0.3 

9.04    .z6 

75.2    a.9 

56.71    -05 

50.4    0.4 

Apr.     9.4 

34.02-  .58 

80.2 +S.X 

29.26  -.09 

38.8  +0.4 

8.86 -.ax 

77.9-^5 

56.64 -.08 

50.9+0.5 

19.4 

3338     .^ 

82.1    X.7 

29.16    .zo 

39.3    0.5 

8.63    .a4 

80.3    a.z 

56.56    .09 

5X.5    0.6 

29.3 

32.67     .74 

83.5    i.a 

29.05    .iz 

39.8    0.5 

8.37    .87 

82.2    Z.7 

56.46      .XX 

52.x    0.6 

May     9-3 

31.91     '77 

84.5    0.7 

28.93    •» 

40.4    0.6 

8.08    .a9 

83.7    x.a 

56.34    -xx 

52.7    0.6 

19.3 

3X.I3     .78 

84.9 +0.X 

28.82    .za 

40.9    0.6 

7.78   .31 

84.7    0.8 

56.23      .XX 

53.3    0.6 

29.3 

30.36-  .76 

84.7-0.4 

28.70— .zz 

41.540.6 

7.47 -.31 

85.x  -i>.a 

56.12 -.zx 

53.94i>.6 

Jnne     8-2 

29.62     .71 

84.0    0.9 

28.60    .zo 

42.0    0.5 

7.X6    .30 

85.  z +0.3 

56.02    .xo 

54-5    0.5 

18.2 

28.94     .65 

82.8     Z.4 

28.5Z    .08 

42.5    0.5 

6.86   .a9 

84.6    0.7 

55.92  .09 

54.9    0.4 

28.2 

28.32     .57 

81. z    1.9 

28.44    -07 

42.9    0.4 

6.58    .a7 

83.6    z.a 

55.84  .08 

55.3    0.4 

Jaly      8.1 

27.80     .47 

79.0    a.3 

28.38    .05 

43-2    0.3 

6.32    .84 

82.2    Z.7 

55.77  .06 

55.6    0.3 

z8.i 

27.39-  .36 

76.5^.7 

28.34  -.03 

43.4  4«.a 

6.09 -ktZ 

80.3  +a.o 

55.72  -.04 

55.8  +0.X 

28.1 

27.08     .S5 

73.6    3.0 

28.32  -.oz 

43.6  40.Z 

5.9Z     .x6 

78.  z    a.s 

55.69 -.oa 

55.9    0.0 

Aug.      7.1 

26.89-  .xs 

70.5    3.a 

28.32 +.oa 

43-6 -O.Z 

5-77    .XI 

75.6    a.6 

55.68    .00 

55.8 -0.x 

17.0 

26.82     .00 

67.1    3.4 

28,35    .04 

43-5    o.a 

5.69 -.05 

72.9    «.7 

55.69 +.PS 

55.6  0.3 

27.0 

26.89+  .13 

63.6    3.5 

28.4Z    .07 

43.2    0.4 

5.67 +.oa 

70.2    S.8 

55.73    .05 

55.2  0.5 

Sept     fi-o 

27.08+  .t6 

60.x -5.6 

28.49  +.Z0 

42.7-0.6 

5.72 +.09 

67.4 -^.7 

55.80 +.oB 

54.7  -0.7 

16.0 

27.40     .S9 

56.5    3.6 

28.61     .Z3 

42.0    0.8 

5.85     .x6 

64.7    a.6 

55.90    .za 

53.9  0.9 

25.9 

27.85     .51 

53.0    3.5 

28.75     .X7 

4Z.Z    z.o 

6.04    .a3 

62.2    a.3 

56.03    .X5 

52.9  I.I 

Oct      5-9 

28.43     .63 

49.6    3.3 

28.94    •«> 

39.9    i.a 

6.3Z    .30 

60.  z    Z.9 

56.20    •x8 

51.7    x.3 

15.9 

29.12     .75 

46.4    3.0 

29.  x6    .a3 

38.6    X.4 

6.65    .37 

58.4    1.5 

56.40    .aa 

50.2     X.5 

25.8 

29.93+  -ss 

43.6-8.7 

29.4X  +.a6 

37.0 -Z.7 

7.06 +.43 

57.2+0.9 

56.64 +.«5 

48.6  -x.7 

Nov.     4-8 

30.83     .94 

41.0    a.3 

29.69   .a9 

35.2    1.8 

7.51    -48 

56.5+0.3 

56.9X    .a8 

46.8     x.9 

14.8 

31.81    Z.01 

39.0    Z.8 

29.99   .31 

33-3    «-o 

8.  ox    .5z 

56.5-0.3 

57.21     .31 

44.8    a.o 

24.7 

32.84   1.05 

37-4    1.3 

30.31    .33 

31.3    a-o 

8.54    .33 

57.1    0.9 

57.53     .33 

42.7    a.x 

Dec.      4-7 

33.91    S.07 

36.3    0.7 

30.65     .33 

29.3    3.0 

9.08    .53 

58.3    X.5 

57.86    .34 

40.6     S.X 

14-7 

34.97+1-05 

35.9 -o.a 

30.98  +.33 

27.3 -ii.0 

9.6X  +.53 

60.2 -a.T 

58.20  +.33 

38.6 -a.o 

24.7 

36.01    1.00 

36.0  +0.4 

31.31    -sa 

25.4    X.9 

ZO.ZZ     .49 

62.5    a.6 

58.53    .3a 

36.6    x.9 

34-^ 

36.98+  .93 

36.7  +0.9 

31.6X  +.30 

23.6  -Z.7 

za58+.45 

65.4-3.0 

58.85 +.31 

34.8-1.7 
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APPARENT  PLACES  FOR  THE  tJPPER  TRANSIT  AT  WASHINGTON. 

aUrsaeMaJoris. 

ifLeonis. 

tfCrateris. 

rLeomt. 

Mean 

Solar 
Dftta 

Right 
Aacension. 

Declination 
North, 

Right 

Declination 
North, 

Right 
Aacenaion. 

Declination 

Rll^it 

"TiSsS- 

li     m 

•        t 

h     m 

• 

h     m 

•       * 

h      88 

• 

10  57 

+6a  17 

II     8 

+21      4 

II    14 

-14  13 

XX  aa 

+  3  34 

(Dea  30-7) 

a 
28.95 +.57 

m 
44.x -0.1 

a 
42.7X  +.34 

43.61.6 

• 
X5.83+*3a 

m 
38.3 -*3 

• 
42.90 +••• 

• 
5«.5-" 

Jan,      9.7 

29.50    .5a 

44.3+0.5 

43.04     .3X 

42.1     X.3 

16.14    .30 

40.8     8.5 

43.M  .*> 

54.4    « 

Z9.6 

29.99    -46 

45.0     X.O 

43.34    .as 

41.0    0.9 

16.43     .87 

43.2     8.4 

43.51  -v 

52.6    1.7 

29.6 

30.42    .38 

46.3     1.3 

43.60     .84 

40.3    0.6 

X6.68    .83 

45.6    1.3 

43.7«    ^ 

50.9    1.5 

Feb.     8.6 

30.76    .30 

48.x     1.9 

43.8X     .19 

39.9 -o.a 

x6.88    .x8 

47.8     1.8 

43.98    ^ 

49.6    u 

18.5 

3X.0X  +.ao 

50.2+2.3 

43.98 +.X4 

39.8+0.1 

X7.04+.X4 

49.9 -t.o 

44-15 -KtS 

48.5 -M 

28.5 

31.17    .XI 

52.6    a.5 

44.10    .09 

40.x    a4 

X7.16    .09 

5X.8    x.7 

44.27    •» 

47.6    0.7 

Mar.   X0.5 

31.23  +.0X 

55.1    a.6 

44.17     .05 

40.6    0.6 

17.23    .03 

53.4    «.5 

44-35    ^ 

47.x    •M 

20.5 

31.20  -.07 

57.8    «.6 

44.19  +  01 

41.4    0.8 

17.26  +bOI 

54.8    1.8 

44.40  4voa 

46.8 -il.8 

30-4 

31.08    .15 

60.3    S.S 

44.18 -.03 

42.3     X.0 

X7.25  -.08 

55.9    i-o 

44.40-^ 

46.7  ••- 

Apr.     9.4 

30.89 -.aa 

62.74*3 

44.13  -.06 

43.3 +«.o 

X7.2X  -.05 

56.7-0.7 

44.37-^ 

46.8 -hke 

19.4 

30.64    .87 

64.8    a.o 

44.05    .09 

44.4    x.0 

17.15      .07 

57.3    0.5 

44.32    .06 

47.x    as 

29.4 

30.34    -SI 

66.6    X.6 

43.95     .10 

45.4      X.O 

17.07      .09 

57.7    0-3 

44.25    .«« 

47.5    o^ 

May     9*3 

30.02    .34 

68.0    i.a 

43.85     .11 

46.3    0.9 

X6.98      .10 

57.8-0.1 

44.16    .09 

47.9    0.5 
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39.67    .33 

69.0    0.7 

43.73     .M 

47.2    0.8 

16.87    .w> 

57.8+0.8 

44.06     .10 

48.5    0.6 

29.3 

29.32  --35 

69.4  4i>.a 

43.6X  -%ia 

48.0+0.7 

16.77 -.XI 

57.5+0.4 

43.96-^x0 

49.x +«^ 

June     8.2 

28.98    .33 

69.4  -^).a 

43.49    ." 

48.6    0.5 

x6.66    .xi 

57.x    as 

43.86    .10 

49.7    0^ 

18.2 

28.66     .31 

69.0    0.7 

43.38    .10 

49.0    0.3 

X6.56      .10 

56.5    0.7 

43.76     .10 

50-3    Ob6 

28.2 

28.36    .as 

68.0    x.a 

43.28     .XO 

49.2  +0.X 

16.46    .09 

55.7    0.8 

43.67    .09 

50.8    e^ 

July      8.2 

28.  XO     .84 

66.6    x.6 

43.20    .oB 

49.2 -O.X 

X6.37    .06 

54.8    iu> 

43.59    •«• 

5X.4    0.9 

x8.i 

27.88  -.ao 

64.8  -a.o 

43.12 -.06 

49.1  -0.8 

x6.29-.07 

53.8 +x« 

43.52 -.06 

5X.9+0W5 

28.Z 

27.71    .»5 

62.6    a.3 

43.07    .04 

48.7     0.4 

X6.23    .03 

52.7    1.1 

43.46    .05 

52.3    ©.4 

Aug.      7.1 

27.59    .09 

60.x    a.6 

43.03 -.oa 

48.2      0.7 

x6.x8    .OS 

5X.6    I.I 

43.42    .03 

52.6    0.9 

17.x 

27.52 -.04 

57.3    «.9 

43.02    .00 

47.4     0.9 

x6.i6— .ox 

50.5    1.0 

43.40 -nrfn 

52.8 +0.X 

27.0 

27.51  +.oa 

54.3    M 

43.03 +.03 

46.4      X.1 

X6.X6+.08 

49.5    0.9 

43.40+^ 

52.8     ObO 

Sept    6.0 

27.57 +.09 

51*1  -3.3 

43.08 +.06 

45.2-1.3 

x6.20  4%05 

48.640.8 

43.42+^ 

52.7 -« 

16,0 

27.69    .15 

47.8    3.4 

43.15    .09 

43.8     X.5 

X6.26    .08 

47.9   0.6 

43.48  ^ 

52.4  0.4 

25.9 

27.88    .aa 

44-4    3.4 

43.26    .13 

42.2    X.7 

X6.36     .18 

47-5 +«.3 

43.57    .XX 

5X.8    0.7 

Oct      5*9 

28.X3    .a9 

41.1    3.3 

43.41     .«7 

40.5    1.9 

16.5X    .16 

47.2    0.0 

43.70    .X5 

5I-0   OW9 

X5.9 

28.46    .36 

37.8    3.t 

43.60    .ax 

38.5    «.o 

X6.69    .80 

47.4-0.3 

43.87    .19 

49.9    !-• 
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28.85  +.41 

34.7-3.0 

43.82 +.84 

36.4 -*t 

X6.9X  +.84 

47.8  -«.6 

44.08  +.88 

48.6-1.9 

Nov.     4-8 

29.30    .48 

31.8    a.7 

44.09    .as 

34-2    M 

X7.X6    .87 

48.7    1.0 

44.32     .86 

47-0    1.7 

X4.8 

29.81    .53 

29.2    a.4 

44.38    .31 

31.9    a.3 

17.45    .30 

49.9    x^ 

44.60    .89 

45.2    T^ 

24.8 

30.35    .56 

27.0    8.0 

44.70    .33 

29.6     2.3 

17.77   -St 

51.4    x.7 

44.90    .sx 

43.2    s.o 

Dee.     4.8 

30.93    .59 

25.2    X.5 

45.04    .S3 

27.5     8.X 

x8.xo    .34 

53.3    t-o 

45.22    .93 

4X.X    «.i 

14.7 

31.53 +.39 

24.0  — X.O 

45.39 +.33 

25.4  -a.0 

18.44+^34 

55.4 -«.• 

45.56+^33 

38.9 -«>• 

24.7 

32.12    .58 

23.3-^4 

45.74    .34 

23.5    1.7 

18.78    .33 

57.7    M 

45.89    .33 

36.7   e.s 

34-7 

32.69 +.56 

23.2 +o.a 

46.08  +.33 

2X.9-X.4 

19.II+.88 

fiax-M 

46.22 +ssa 

34.6 -M 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ADraconis. 

/^Leonii. 

yUrsae  Majoris. 

Mean 

Solar 
Data 

Right 
Aacension. 

Declination 
North, 

Aacenaioo. 

Daclination 

Rlffht 
Aacanaion. 

Declinaiiaii 

Aacenaion. 

Declination 
North, 

h     m 
II    25 

+69  Sa 

h     m 
II   31 

• 

-  0  15 

h     m 
II   43 

• 

+15    7 

h     m 
II   48 

• 

+54  14 

(Dec. 

30.7) 

• 
23.95 +-75 

m 

74.2 -o.a 

a 
44.90 +.39 

m 
45.5-*! 

a 
52.79 +.34 

m 

79.4 -Z.9 

a 
29.92  +.49 

• 
79.2-0.9 

Jan. 

9.7 

24.68     .70 

74.3  4<u4 

45.22    .31 

47.6     9.Z 

53x2     .39 

77.6    1.6 

30.40    .47 

78.6  —0.4 

19.7 

25.35    .^3 

75.0    1.0 

45.52    .98 

49.6      1.9 

53.43    •« 

76.  Z     Z.3 

30.86    .43 

78.5  +0.9 

29.6 

25.94     -54 

76.3    Z.6 

45.78     .«4 

51.4    X.7 

53.70    .a« 

74.9    i-o 

31.26    .38 

79.0    0.8 

Feb. 

&6 

26.44     .44 

78.  Z     S.O 

46.00     .90 

53.0  1.5 

53.94    •« 

74.  Z    0.6 

31.62    .3a 

80.0    Z.S 

z8.6 

26.82  -Ksa 

80.4+9.4 

46.Z7+.Z6 

54-3  -«•« 

54.X4+^«7 

73-7 -0.3 

3X.90+.95 

8Z.5+Z.7 

28.5 

27.08    .90 

82.9    9.7 

46.3Z     .IZ 

55.4    ••9 

54.29   -IS 

73.5    0.0 

32.  Z2     .z8 

83.4    a.o 

Mar. 

10.5 

27.21  +.07 

85.7    9.8 

46.40      .07 

56.2    0.7 

54-39    .08 

73.6+0.3 

32.26    .zo 

85.6    9.3 

20.5 

27.22  -.05 

88.6    9.8 

46.45 +.03 

56.7    0.4 

54.45    .•♦ 

74.Z    0.5 

32.33 +.0S 

88.0    9.4 

30.5 

27.11    .16 

9Z.4    9.8 

46.46     M 

57.0 -«.9 

54.47 +.01 

74.7    0.7 

32.32-^ 

90.5   "-S 

Apr. 

9-4 

26.90  — .a6 

94.  z +9.6 

46.44 -.OS 

57.x     0.0 

54.46 -.03 

75.5  40-8 

32.26  -.09 

92.9+3.4 

19.4 

26.59    .35 

96.5    a.S 

46.40     .05 

57.0+0.1 

54-42    -05 

76.4    0.9 

32.14    .14 

95.3    fcS 

29.4 

26.20    .41 

98.6    Z.9 

46.33    .«7 

54.35    .07 

77.3    0.9 

3X.97    .18 

97.5    a.0 

May 

9-3 

25.76    .46 

Z00.3    1.5 

46.25    .09 

56.4     0.4 

54.27    .09 

78.2    0.9 

31.77     .« 

99.4    1.7 

19-3 

25.28    .49 

ZOZ.5    z.o 

46.  z6    .09 

56.0    &5 

54x7    .» 

79.  z    0.9 

31.55     .«4 

Z00.9    Z.S 

29.3 

24-77  -.50 

Z02.3  +0.5 

46.06  -.zo 

55.5+0.5 

54.07 -.zz 

80.0  +0.8 

31.30 --95 

Z02.0  +0.9 

June 

8.3 

24.27    .30 

Z02.5    0.0 

45.97    .zo 

54.9    0.6 

53.96    .zz 

80.7    0.7 

3X.05    .as 

Z02.8    as 

18.2 

23-77    .48 

X02.2  -0.6 

45.87    .10 

54.3    0.6 

53.86    .zo 

8Z.3    0.5 

30.80    .95 

zo3.o+az 

28.2 

23.30    -45 

ZOI.4    z.z 

45.78     .09 

53-6    0.6 

53.75  .» 

8z.8    0.4 

30.55     .«4 

Z02.9  -0.4 

July 

8.2 

22.86    .41 

ZOO.O     z.6 

45.69    .08 

53.0    a6 

53.65  -09 

82.  z    0.9 

3a32    .99 

Z02.2    0.8 

X8.2 

22.48 -.36 

98.2-9.0 

45.6Z  -W07 

52.4 +«.6 

53.57 --08 

82.3 +0.Z 

3a zz  -.90 

ZOZ.2  -Z.S 

28.Z 

22.14    -30 

96.0  9.4 

45-55    .06 

5X.9    0.5 

53.49    .07 

82.2  -0.Z 

29-92    .17 

99.7    1.7 

Aug. 

7-1 

2Z.87   .Q 

93.4  «.« 

45-50    .04 

5X.4    0.4 

53.43    -05 

82.0    0.3 

29.77     .X4 

97.8    9.0 

17.1 

2Z.68    .z6 

90.5  3.1 

45.47 -.09 

5X.O   0.3 

53.38    .03 

8z.6    0.5 

29.65     .zo 

95.6    9.4 

27^ 

2z.56-.08 

87.3    9-3 

45.46 +.OZ 

50.8 -fO.9 

53.36 -.oz 

8z.o   0.7 

29.56    .06 

93.x    a.7 

Sept 

6.0 

2Z.53  -f-oi 

83.9-3.5 

45.48 +-0S 

50.7  0.0 

53-37 +.oa 

8a2-o.9 

29.53-01 

90.3-9.9 

z6.o 

2Z.58      .10 

80.4    S.6 

45.53    .07 

50.9  -0.9 

53.40    .05 

79.2    z.9 

29.54 +.04 

87.2    S.Z 

26.0 

2Z.72    .19 

76.7    3.6 

45.6Z    .zo 

5Z.2    0.5 

53.47    -09 

77.9    X.4 

29.6Z     .09 

84.0    S-S 

Oct. 

5-9 

2Z.96    .99 

73.x    3.6 

45.73  .14 

5X.8    0.7 

53.58    .IS 

76.4    z.6 

29.73     -15 

80.7    3-3 

15.9 

22.30    .38 

69.5    3.3 

45.89    .z8 

52.7     X.O 

53.73    -17 

74.7    z.8 

29.92      .91 

77.4    3.3 

25.9 

22.72  -f  .47 

66.Z-3.3 

46.09 +*99 

53.9 -«-S 

53.92 +.9Z 

72.7  -«.o 

30.16 +.s8 

74.0-3.3 

Nov. 

4-9 

23.24    .55 

62.9    3.0 

46.33    .«5 

55-3    «.5 

54.X5   -ts 

70.7    9.9 

30.47    .33 

70.8     3.x 

14.8 

23.83    .65 

60.  Z     9.6 

46.60    .99 

56.9    Z.8 

54.4Z     .98 

68.5    9.3 

30.83    .38 

67.7     ».9 

24.8 

24.49     -69 

57.6    «.a 

46.90    .3Z 

58.8    9.0 

54.7X     .31 

66.2    9.3 

31.23    .43 

64.9    9.6 

Dec. 

4.8 

25.2Z  .73 

55.6    1.7 

47-22    .33 

60.9     S.Z 

55.03    .33 

63.9    «-3 

3Z.68    .46 

62.5    9.9 

M-7 

25.96 -f. 75 

54-2 -i.a 

47-55 +.33 

63.0  -9.9 

55.37 +.34 

6z.6  -9.9 

32.Z6+.48 

60.5  -z.8 

24.7 

26.71     .75 

53.3  -«.6 

47-89    .33 

65.2    9.9 

55.7X     .34 

59.5    «.o 

32.65    .49 

58.9    X.3 

34.7 

27.46  +.74 

53-1    0.0 

48.21  +.33 

67.4 -9.Z 

56.04 +.34 

57-6-1-8 

33.X3+.49 

58.0  -0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0  Virginia 

4Draconis(H.) 

yCorvi. 

i^Chanueleontis. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declination 
North, 

Riirht 
Ascensioa 

Declination 
North, 

Right 
Ascension. 

Declination 
SmUh, 

Right 
Affti^nsiftn. 

Declination 
SomtK 

b      m 

• 

h     m 

•        « 

h     m 

• 

h     m 

• 

12      0 

+  9  17 

12      7 

+78  10 

12    10 

-16  58 

12    12 

-7844 

(Dec. 

30.7) 

s 
2.01  +.34 

47.2  -a.i 

B 
28.8afX.Z7 

m 
32.4  -0.5 

s 
34.65  +.3S 

34.1  -a.3 

B 
22.O8+Z.96 

m 
31.2  -1.5 

Ian. 

9-7 

2.34    -s* 

45.2    1.8 

29.96     I.I4 

32.2 +O.X 

34.99     .33 

36.4    a.3 

23.3Z     1.19 

32.9    a.o 

19.7 

2.66    .30 

43.5    1.6 

3Z.08     X.07 

32.6    0.8 

35-31     .31 

38.8    3.3 

24-45   «.09 

35.2    3.6 

29.6 

2.94    -ae 

42.0    1.3 

32.ZZ       .96 

33.7     >.4 

35.60     .37 

4Z.Z      3.3 

25.48     .96 

38.0    5.0 

Feb. 

8.6 

3.18    .«3 

40.9    1.0 

33.OX       .82 

35.4     1-9 

35.86     .34 

43.4    a.3 

26.38     .81 

4Z.2    S.3 

18.6 

3.39  -H-is 

40.0  -0.7 

33-75+  .65 

37-6 +a^ 

36.08  -f  .30 

45.5  -«.o 

27.Z2+  .66 

44-7-3.6 

28.6 

3-55    'H 

39-5    0.4 

34-32     .46 

40.  z    a.7 

36.25     .15 

47-5    1-9 

27.70     .49 

48.4    3.8 

Mar. 

10.5 

3.67    .10 

39.3  -O.X 

34.68     .96 

43.0     3.9 

36.38     .11 

49.2    1.6 

28.  ZO     .33 

52.2     3-8 

20.5 

3  75    .06 

39.4  -N>-a 

34.84+  .06 

46.0    3.0 

36.47     .07 

50.8    x.4 

28.33+*.i5 

56.Z     3.8 

30.5 

3.79  f -M 

39-7    0-4 

34.80-  -u 

49.0    s-o 

36.53  +.04 

52.  z     x.3 

28.40-   .08 

59.9    3-7 

Apr. 

9.5 

3.79  -.ox 

40.  z  +0.6 

34-56-  .sa 

52.0  +3.9 

36.55     .00 

53-1-0.9 

28.30-  .18 

63.6 -3.6 

19.4 

3.77    .04 

40.8    0.7 

34-15     .49 

54-8    3.6 

36.54 -.02 

540    0.7 

28.04       .3a 

67.1     3.3 

29.4 

3.72    .06 

41.5    0.8 

33.58     .63 

57-3    «-3 

36.50     .04 

54-5    0.5 

27.65       .46 

70.3     3.0 

May 

9-4 

3.65    .07 

42.3    0.8 

32.88     .75 

59.4    1-9 

36.45     .06 

54-9    0.3 

27.12       .39 

73.2    a.7 
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3-57    -09 

43.  Z     0.8 

32.08     .84 

6z.z    X.4 

36.38     .08 

55.Z-0.1 

26.48       .69 

75-6    a.3 

29-3 

3  48  -.09 

43.9  +0.8 

3Z.2X-  .90 

62.2  -K>.9 

36.29  -.09 

55-0 +O.X 

25.73-  .78 

77.7  -».8 

June 

8.3 

3.38    .10 

44.6     0.7 

30.29    .93 

62.8  +0.3 

36.20     .10 

54-8    0.3 

24.9Z      .8s 

79-2     x.3 

18.3 

3.28    .10 

45.3     0.6 

29.35     -93 

62.9  — 0.3 

36.  ZO      .XO 

54.4    0.5 

24.03     .90 

80.3  0.8 

28.2 

3.18      .ID 

45-8    0.5 

28.42     .91 

62.4      0.8 

36.00      .XO 

53.8    0.6 

23.  ZZ      .98 

80.7  -o.« 

July 

8.2 

3.09      .09 

46.3    0.4 

27.53     .87 

6Z.4     X.3 

35.89  -w 

53-1    0.8 

22.  Z9      .98 

80.6+0.4 

X8.2 

3.00  -.09 

46.7  +0.3 

26.68-  .8x 

59.8  -X.8 

35.79 --w 

52.3+0.9 

2Z.28-  .88 

80.0+0.9 

28.1 

2.91       .08 

46.9  -fca 

25-91      .73 

57.8    a.3 

35-70  .09 

51.4    1.0 

20.42      .83 

78.9    x-l 

Aug. 

7-1 

284      .06 

47.0    0.0 

25.23     .63 

55-4    a.7 

35.6Z    .08 

50.3       X.O 

19.63     .73 

77.2  1.9 

17.1 

2.79      CH 

46.9  -o.a 

24.66       .S3 

52.5    3.0 

35-54    •<« 

49-3    1.0 

Z8.96     .6x 

75-1    8.3 

27.1 

2.76  -oa 

46.6    0.4 

24.20     .39 

49-3    3.3 

35-49    .04 

48.3    1.0 

Z8.4Z  -  .46 

72.6     3.6 

Sept. 

6.0 

2.75  +.01 

46.2  -0.6 

23.88-  .as 

45-9-3.5 

35-47 -.01 

47.3  +0.9 

Z8.03-  .99 

69.9+4.8 

x6.o 

2.77    .04 

45.5    0.8 

23.70-  .xo 

42.2    3.7 

35-48  +.03 

46.5    0.7 

Z7.84-  .10 

67.0     3.0 

26.0 

2.82    .07 

44.5    1.0 

23.67+  .OS 

38.4    3.8 

35.52    .07 

45.8    O.S 

Z7.84+  .11 

63.9     3.0 

Oct. 

6.0 

2.91       .IX 

43-4    1-3 

23.80     .ax 

34-6    3.8 

35.6Z      .IX 

45.4  +0-3 

Z8.05     .33 

6z.o    3.9 

15.9 

304     .15 

42.0    1.5 

24.10     .38 

30.8    3.8 

35.74    -15 

45.3    0.0 

Z8.48     .53 

58.1     3.7 

25-9 

3.22  +.19 

40.4  -1.7 

24-56+  .54 

27.  z  -3.6 

35.91  +.30 

45.4  -0.3 

Z9.Z0+  .73 

55.6+3.4 

Nov. 

4.9 

3-43    -n 

38.5    1.9 

25.17     .69 

23.6    3.3 

36.13    .a4 

46.0    0.7 

Z9.92     .90 

53.4      1-9 

14.8 

3.68    .S7 

36.5    a.1 

25-94     .»♦ 

20.4    3.0 

36.39    ."8 

46.8     X.O 

20.90   Z.05 

51.7      '.4 

24.8 

3.96    .30 

34.3    a.a 

26.84     .96 

Z7.6    a.6 

36.68    ,31 

48.0      X.4 

22.02    X.17 

50.6     0.8 

Dec. 

4.8 

4.28     .38 

32.  Z      3.S 

27.86   X.06 

Z5.2    2.x 

37.00    .S3 

49.6  1.7 

23.24    1.34 

5az+o.a 

14.8 

4.61  +.33 

29.9  -«.a 

28.96+X.13 

Z3.4-1.5 

37.34 +-34 

51.4  -1.9 

24.5z-fx.9B 

50.2-0.4 

24.7 

4-94    -34 

27.7    a.i 

30.12   x.x6 

Z2.2     0.9 

37.69     .35 

53.4    a.i 

25.80   x.sB 

50.9    i.i 

>r 

34-7 

5-28  +.33 

25.6  -a.o 

3  z.  29+1. 16 

zz.6-o.a 

38.04  +.34 

55.6  -3.3 

27.06+1.33 

52.3 -«.7 
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AFPARBNT  PLACES  FOR  THE  UFFBR  TRANSIT  AT  WASHINGTON. 

vVirginis. 

^Corvi. 

xDraconis. 

Mean 

Solar 
Data 

Right 
Aacensiao. 

DecHnadon 
SnfA. 

Right 
Aaceikaion. 

Deelioatioa 

Right 

DecUaaUon 

Right 
Aaceaaioa. 

D.cH«jd<,. 

h     m 

• 

h     m 

9       * 

h     m 

• 

h     m 

0 

t2   14 

-06 

12  20 

—62    31 

12   29 

—23  49 

Z2   29 

+70   20 

(Dec. 

30-7) 

a 
42-33 +-33 

m 

8.0 -«.a 

a 
56.15 +.6x 

50.9-1.7 

a 
2.60 +.36 

58.0  -a.1 

a 
9.60 +.75 

IT 
35.0-1.0 

Jan. 

9-7 

42.66    .3a 

ZO.2     S.X 

56.74     .58 

52.9    t.a 

2.96    .35 

60.2    a.3 

10.35    .74 

34.3-0.4 

19.7 

42.98     .30 

12.2    1.9 

57-30     .53 

55-3    t.6 

3.30    .3a 

62.6    t.4 

11.08    .7x 

34.3  +0.3 

29.6 

43-27    .«7 

14.0    1.7 

57.81     ^8 

58.1    s-o 

3.61    .29 

65.0    a.4 

"77    .65 

34.9        0.9 

Feb. 

8.6 

43.52     .83 

15-6    1.5 

58.26     ^z 

61.2     3-3 

3.88    .26 

67.4    «-3 

12.39    .57 

36.1         1.5 

z8.6 

43-74  +-«9 

17.0  -1.3 

58-63 -f. 54 

64.6  -S.4 

4.X2+k22 

69-7  -■•3 

12.91  +.47 

37.8  +2.0 

28.6 

43-91    .15 

z8.o    0.9 

58.94     'V 

68.1    J.5 

4.32     -18 

71.9     fl.X 

13.33     .36 

40.0     2.4 

Mar. 

X0.5 

44.04      .XX 

18.8    0.6 

59.16     .X9 

71.7     S.6 

4-47    -14 

73.9     X.9 

13-64     .24 

42.6    a.7 

20.5 

44.14    .07 

19-3    0.4 

59.32     .X3 

75.2     S.5 

'4-59    -w 

75.8  1.7 

13.81  +.X2 

45.5    a.9 

30.5 

44.19    UH 

19.6  -o.a 

59-40 +.05 

78.7     S.4 

4.67    .06 

77.4     «-5 

13.87    .oo 

48.4    3.0 

Apr. 

9-5 

44.21  +.OX 

19.6    0.0 

59.4X  -.02 

82.0  -3.2 

4-71  +.03 

78.8  —1.3 

13.81  -.XX 

5»-4  +«.9 

19.4 

44.21  -.01 

19.5 +o.a 

59-36     .08 

85.0    a.9 

4.72    .00 

79.9  1.0 

13.64      .22 

54-3    a.8 

294 

44.18  ^ 

19.2    0.3 

59-25     .13 

87.8    a.6 

4.70 -.P3 

80.9  0.8 

13-38      .31 

56.9    2.5 

May 

9.4 

44-12    .06 

18.8    0.4 

59-09     .18 

90.2    a.2 

4.66     .05 

81.6    a6 

13.02      .38 

59.3    a.x 

193 

44.06    .07 

X8.3    0.5 

58.88     .33 

92.3    1-8 

4.60     .07 

82.0    0.3 

12.61      .44 

61.2     x.7 

293 

43.98  -u)8 

17.740.6 

58.64 -.36 

93-9 -X.4 

4.52 -.08 

82.2  -O.X 

12.14  -.49 

62.8  +X.3 

Jnne 

8.3 

43.89    ^ 

X7.I    0.6 

58.36     -29 

95- 1    0.9 

4.43     -xo 

82.2 +O.X 

11.63      .5a 

63.8    0.8 

18.3 

43.80     «)9 

Z6.5    0.6 

58.05     .3X 

95.8-0.5 

4-33    -xx 

82.0    0.3 

11.10      .53 

64.3  +o.a 

28.2 

43.70     .10 

15.9    0.6 

57-73     -33 

96.0    0.0 

4.22       .XX 

81.6    O.S 

10.57      .53 

64.3  -0.3 

July 

8.2 

43.61     »xo 

15.2    0.6 

57.40     .33 

95-8+0.5 

4.ZI     .XX 

81.0    0.7 

10.05     .5x 

63.7    0.8 

X8.2 

4351  -•<« 

14-7  +0.3 

57.08  -.33 

95.0+1.0 

3.99--" 

80.2+0.9 

9.54 -.49 

62.7  -1.3 

28.2 

43-42    -08 

14.1    0.5 

56.76     .30 

93.8     X.4 

3.88     .XX 

79.2     x.o 

9.07     .45 

61.1     X.8 

Aug. 

7.1 

43-35    .07 

13-7    0.4 

56.48     .27 

92.1     Z.8 

3.78  .09 

78.1      I.X 

8.64     .40 

59.1    a.2 

17.1 

43.28    .05 

13-4    0.3 

56.23     .23 

90.1      S.2 

3.69  .08 

76.9    i.a 

8.27     .34 

56.6    2.6 

27.1 

43-24    -03 

13.2  +O.X 

56.02     .X7 

87.8     S.4 

3.62    .06 

75.7    i.a 

7.96    .a7 

53.8    3.0 

aepi. 

6.0 

43.22  -.ox 

I3.I      0.0 

55.89  -.10 

85.34^-6 

3-58 -.03 

74.5+1,2 

7.72  -.ao 

50-6  -3.3 

16.0 

43.22  +.03 

13.2  -0.3 

55.82 -.03 

82.6     8.7 

3.57 +.0X 

73-4    1.1 

7.56    .11 

47.2    3.5 

26.0 

43.26    .06 

13-6  0.5 

55.84 +.06 

79.9    a-7 

3.60    .05 

72.4    0^9 

7.50  -.02 

43.6    3.7 

Oct. 

6.0 

43-34    -10 

14.2   0.7 

55.95     .»5 

77-3    «-5 

3.66    .09 

71.6    0.7 

7.53 +-o8 

39-9    3.8 

X5.9 

43.46    .X4 

Z5.0    1.0 

56.14     .«4 

74-8    B.3 

3-78    .X4 

71.1+0.4 

7.67    .19 

36.1    3.8 

25.9 

43.62  +.x8 

16.I  -X.3 

56.43 +-33 

72.7+1-9 

3.944-19 

70.9    0.0 

7.91  +-a9 

32.3  -3.7 

Nov. 

4-9 

43.82      .32 

17.5     X.5 

56.81     .41 

71.0    1.5 

•4-15    •a3 

71.0-0.3 

8.25     .39 

28.7    3.5 

14.9 

44.07  .26 

19.1     X.7 

57.26     .48 

69.8     I.O 

440    .«7 

71.5    0.7 

8.70    .49 

25.3    3.3 

24.8 

44-34    -29 

21.0     Z.9 

57-78     .54 

69.0  +0.4 

4-70    .31 

72.4    1,0 

9.24    .58 

22.2     2.9 

Dea 

4.8 

44-65    -33 

23.0    a.x 

58.34     -58 

68.9-0.2 

5.02     .34 

73.6    1.4 

9.86    .65 

19-4    «-5 

X4.8 

44.98'+.33 

25.x  -a.3 

58.94  4-.60 

69.4-0.8 

5-374^35 

75.»-».7 

ia54  +.7X 

17.2  -3.0 

24.7 

45-31    .33 

27.3    «-a 

59.55     .61 

70.4    1.3 

5-72    .36 

77.0    a.o 

11.27    .74 

15.5     1-4 

34.7 

45.64  +.33 

29.4  -2.3 

60.16 +.59 

72.1  -X.9 

6.08  +.35 

79.1-2.2 

12.02  +.75 

14.4  -0.7 

22 


338 


FIXED  STARS,  1898. 


APPARENT  PURGES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

M( 

So 
Da 

)an 
lar 
te. 

32«Camelop.  (H.) 

a  Can.  Venaticonim. 

^Virginis. 

a  Virginia. 
(S/nca.) 

Right 

Declinatiofl 
North 

Rigbt 
Ascension. 

Oeclination 
North. 

Right 
Ascension. 

Declination 
Somih. 

RiRht 

Ascension. 

DeclinatioD 
South. 

h     m 
12   48 

+83  57 

h     m 
12  51 

+38  SI 

h     m 

13    4 

0 

-  4  59 

h      m 
13    19 

• 

-1037 

(Dec. 

30.7) 

8 

24-55+a-«3 

34-7  -0.9 

■ 
16.44  +-41 

48.x -X.9 

8 
40.84  +.34 

47.0-2.1 

8 
49.78  +.34 

49.3  -8.0 

Jan. 

9-7 

26.69  3.14 

34-1  -0.3 

16.84     .39 

46.4     1.4 

41.18      .33 

49.1      «.I 

50.12      .34 

51.4    ao 

19.7 

28.82  2.08 

34.2  +0.4 

17.22     .37 

45.2    a9 

41.50      .32 

5X.2    2.0 

50.46      .33 

53.4    «.o 

29-7 

30*85   X.95 

34.9    10 

17.58     .35 

44.6-0.4 

4X.82      .30 

53.1     1.8 

50.78      .31 

55.4    1.9 

Feb. 

8.6 

32.71    1-74 

36.2    X.6 

X7.91     -31 

44.5  +0.X 

42.  XO     •t7 

54.8     1.6 

5X.08     .26 

57-3    1.8 

18.6 

34- 33+1-47 

38.1 +2.1 

18.20  +.27 

44.9 -Hj-e 

42.36  +.24 

56.4  -X.4 

51.34 +.«5 

59.0  -x.6 

28.6 

35.65   1.14 

40.4    2.5 

18.45     .22 

45.8    i.x 

42.58      .20 

57-7    i.« 

51.58      .22 

60.5    1.4 

Mar. 

10.6 

36.62     .78 

43-2    2.9 

18.64    ,17 

47.1     1.5 

42.76     .16 

58.7    0.9 

51.77      .18 

6x.8    x.a 

20.5 

37.22     .40 

46.2    3.0 

18.78     .12 

48.7    X.8 

42.90     .13 

59.5    0.7 

51.93     .X4 

62.8    0.9 

30.5 

37.43+  .M 

49.2    3.1 

18.87    .07 

50.6      2.0 

43.01     .09 

60.0    0.4 

52.06     .XX 

63.7    0.7 

Apr. 

9-5 

37.25-  .36 

52.4  +3.0 

18.92  +.02 

52.7  4*x 

43.08  +.06 

60,3  -0.2 

52.X5+.08 

64.3-0.5 

19.4 

36.70       .7a 

55-4    «.9 

18.91  -.02 

54.9  ».« 

43.13  +.03 

60.4    0.0 

52.21  .03 

64.7    0.3 

29.4 

35-81   1.05 

58.1    2.6 

18.88   .06 

57.1    a.a 

43.14     •<» 

60.3  +0.2 

52.25  +.02 

65,0  -8.1 

May 

9.4 

34.61   1.33 

60.6    2.2 

18.80   .09 

59.1    «.o 

43.14  -.oa 

60.x    0.3 

52.25      .00 

65.0     0.0 

19.4 

33-15   x-56 

62.6     Z.8 

18.70  .11 

61.0    1.8 

43.  J I     -04 

59.7    0.4 

52.24 -.03 

64.9  -H).i 

29-3 

31.48-1.74 

64.2  +1.3 

18.58  -.13 

62.7  +1.5 

43.06  -.06 

59.3  +0.5 

52.20  -.05 

64.740.3 

June 

8.3 

29.66   1.87 

65.2     0.8 

18.43     .15 

64.x     1.2 

42.99     .07 

58.8    0.5 

53. 14    .06 

64.4  0.4 

18.3 

27.74  ».95 

65.8  +0.2 

18.28     .16 

65.1    0.9 

42.92     .09 

58.2    0.6 

52.07  .08 

»  64.0   0.5 

28.3 

25.77    1-97 

65.7  -0.3 

X8.I2     .17 

65.8    0.5 

42.82     .lO 

57.6    0.6 

51.98   .09 

63.5  0.5 

July 

8.2 

23.80    X.94 

65.1     0.9 

17.95     -IT 

66.2  +0.1 

42.72       .10 

57.0    a6 

51.99    .10 

62.9    a6 

X8.2 

21.88-1.87 

64.0  -1.4 

17.78 -.17 

66.x  -0.2 

42.62  -.XI 

56.4+0.6 

5X.78  -.XX 

62.3+0.6 

28.2 

20.06    1.76 

62.3     1.9 

17.62     .z6 

65.7    0.6 

42.51  ." 

55.8    0.6 

51.67  .11 

6X.7    0.7 

Aug. 

71 

18.37    1.61 

60.2     2.4 

17.46     .15 

64.9    x.o 

42.41      .XO 

55.2    0.5 

51.56  .11 

6x.o    0.7 

17. 1 

16.85    Z.43 

57.6     2.8 

17.33     -13 

63.7     X.4 

42.32   .09 

54-7    0.5 

51.45     .10 

60.4    a6 

27.1 

15.53    l.» 

54.6     3.1 

17.21     .10 

62.1     1.7 

42.23   .07 

54-3    0.4 

51.36  .09 

59.7    0-6 

Sept. 

6.1 

14.44-  .96 

51.4-3.4 

z7.i2-.08 

60.3-2.0 

42.17  -.05 

54.0  +o.a 

5X.28  -.07 

59.2  -hxs 

16.0 

X3.62     .68 

47.8     3.6 

X7.06  -.04 

58.x     2.3 

42.13  ~.02 

53-9    0.0 

51.22  -.04 

58.8    0.4 

26.0 

13-08     .39 

44.1     3.8 

Z7.O4      .00 

55.6     «.6 

42.12  +.01 

53.9-0.1 

5X.20    .00 

58.5  +0.2 

Oct. 

6.0 

12.83-  .08 

40.2     3.9 

X7.06+.05 

52.9     2.8 

42.15    05 

54.2    0.4 

5X.22  +.04 

58.4    0.0 

z6.o 

12.91-I-  .24 

36.4     3-9 

X7.13    -lo 

50.0     3.0 

42.22  .09 

54.6    0.6 

51.27  .08 

.    58.5 -o-« 

25.9 

13.31+  .56 

32.5  -3.8 

X7.25+-»5 

47.0-3.1 

42.33  +.M 

55.4-0.9 

51.38  +.13 

58.9-0.5 

Nov. 

4-9 

14.04      .88 

28.8     3.6 

X7.43     .» 

43.9     3.1 

42.49  .18 

56.4      X.2 

51.52  .17 

.    59.5    0.8 

14.9 

Z5.08    Z.X9 

25.4    3.3 

Z7.66     .25 

40.7     3.1 

42.70      .22 

57.7     ».4 

51.72      .22 

6a5    i.i 

24.8 

16.42    Z.48 

22.3     8.9 

X7.93     .30 

37-7    3.0 

42.94      .26 

59.2     Z.6 

51.96      .26 

6X.7    1.3 

Dec. 

4.8 

18.03   Z.73 

19.6     B.S 

18.25     .34 

34.7    a-8 

43.23       .30 

6x.0     x.8 

52.24  .29 

63.2    1.6 

X4.8 

19.87.1-1,92 

17.3 -1.9 

18.60 +.36 

32.1-2.5 

43.54  +-3a 

62.9 '  0.0 

52.55  +.32 

64.9-1-8 

24.8 

21.88  a.o6 

15.7     ».3 

X8.98     .38 

29.7    2.1 

43.86  .33 

65.0     2.x 

52.88     .34 

66.7    1.9 

. 

_3_4-7 

23.98+2.12 

14.7  -0-7 

19.36 +.39 

27.8  -1.7 

44.20  +.34 

67.0  -2.1 

53.21  +.34 

68.7-2.0^ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

CVirginis. 

vUrsaeMajoris. 

9Bootls. 

/5Centauri. 

Mean 

Solar 
Date. 

Right 
Ascension. 

Declination 
Samtk, 

Right 

Declination 
North, 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 

b     m 

•        t 

h     m 

e          f 

h     m 

0         I 

h     m 

0       » 

13    29 

-04 

13  43 

+49  48 

13  49 

+  1853 

13  56 

-=59  52 

(Dec. 

30.8) 

8 

30.35  +  33 

36.6-0.1 

a 
31.79 +.4a 

ir 
56.8  -2.8 

B 
50.21  +.33 

77-4  -a.3 

s 
37.10 +.58 

43.3  -0.4 

Jan 

9.8 

30.68     .33 

38.7    a.o 

32.22    .43 

54.8      1.7 

50.55      .34 

75.2    2.0 

37.68    .59 

440     X.0 

19.7 

3I-OI     .38 

40.6    Z.9 

32.66    .43 

53.3      I.I 

50.88      .33 

73.4    1.7 

38.27    .58 

45.3   1.4 

29.7 

31-33    -31 

42.4     1-7 

33-08    .4a 

52.5-0.5 

51.22      ,32 

71.8    1.3 

38.84    .56 

46.9   1.8 

Feb. 

8.7 

31.63    .a8 

44.0    X.5 

33.49    .39 

52.3 +O.X 

51.53      .30 

70.7    0.9 

39.39    .5a 

49.0     2.S 

18.7 

31.89 +.25 

45-4  -i.a 

33.87 +.35 

52.7  +0-7 

51.82 +.27 

70.0  -0.5 

39.89 +.48 

51.3 -a.5 

38.6 

32.13    .« 

46.4    0.9 

34-20     .3X 

53.6     1.2 

52.08     .24 

69.7-0.1 

40.35    .43 

54.0    a.7 

Mar. 

Z0.6 

32.33    -18 

47.2    0.6 

3448    .as 

55.1      1.7 

52.30     .20 

69.8  +0.3 

40.75    .38 

56.8    2.9 

20.6 

32.50    .15 

47.6    0.3 

34.71    .ao 

57.0     fl.I 

52.48     .X7 

70.4    0.7 

41.XO    .3a 

59.7    3.0 

30.5 

32.63    .11 

47.8 -O.X 

3487    .14 

59.3    a.4 

52.63     .X3 

71.2     I.O 

41.38    .a5 

62.7    3.0 

Apr. 

9-5 

32.73 +.08 

47-8 -H>.x 

34.99 +.08 

61.9+3.6 

52.75 +.10 

72.4  +1.9 

41.61  +.X9 

65.8  —3.0 

19.5 

32.79    .05 

47.5    0.3 

3504 +.03 

64.5    a.7 

52.82     .06 

73.7    1.4 

41.77     .13 

68.7    2.9 

29.5 

32.83  +.02 

47.x    0.5 

35.04  -.oa 

67.2     2.7 

52.87 +.03 

75.2     1.5 

41.88     .07 

71.5    a.8 

May 

9.4 

32.84    .00 

46.6    0.6 

34-99    .07 

69.9    a.6 

52.89     .00 

76.8     1,6 

41.92  +.oa 

74.2    2.6 

19.4 

32.83  -.oa 

45.9    0.7 

34-90    .11 

72.4    8.4 

52.88  -.02 

78.4    1.5 

41.91  -.04 

76.6    2.3 

29.4 

32.79  -.©♦ 

45-3 -H>.7 

34-77 --'S 

74.6+4.1 

52.84 -.05 

79.9+1.5 

41.84 -.09 

78.8  -2.0 

June 

8.3 

32.74     -06 

44-5    0.7 

34.60     •x8 

76.6     x.8 

52.78      .07 

81.3    1.3 

41.72    .14 

80.7     x.7 

X8.3 

32.67     .08 

43-8    0.7 

34-41     •«> 

78.2     X.4 

52.70      .09 

82.5     1.3 

41.55     .'9 

82.2     X.3 

28.3 

32.59     .09 

43.1    0.7 

34.20     .09 

79.4     1.0 

52.60      .10 

83.6      X.O 

41.34    .a3 

83.3     0.9 

Jnly 

8.3 

32.49    -w 

42.4    0.6 

33-97    •84 

80.1     0.5 

52.49    .la 

84.5  0.7 

41.09     .26 

84.0  -0.5 

18.2 

32.38 -.11 

41.8  +0.6 

33-73  -.a4 

80.4  +O.X 

52.37  -13 

85.1  +0.5 

40.81  -.29 

84.3     0.0 

28.2 

32.27    .11 

41.3    0.5 

33.48    .a5 

80.2  -0.4 

52.24    .X3 

85.5  +0.2 

40.51     .30 

84.1  +0.4 

Aug. 

7.2 

32.16    .11 

40.8    0.4 

33.24     .84 

79.6    0.9 

52.10    .X3 

85.6      0.0 

40.21     .30 

83.5     0.8 

17.2 

32.05     .10 

40.5    0.3 

33.00    .23 

78.5  1.3 

51.97     -13 

85.4  -0.3 

39.90    .29 

82.4     1.3 

27.1 

31-95    -09 

40.3 +0.X 

32.78    .ax 

77.0  1.7 

51.84      .X2 

85.0     0.6 

39.62    .27 

8z.o    X.6 

Sept 

6.1 

31.86  -.07 

40.2    0.0 

32.59  -.x8 

75.0^.1 

51.73  -.10 

84.3  -0.9 

39»37  -.as 

79-2 +a.o 

16.1 

31.80.   .05 

40.3  ^.a 

32.42    .14 

72.7    a.5 

51.64      .08 

83.3     i.x 

39.16    .x7 

77.1    a.a 

26.0 

31.77 --oa 

40.6    0.4 

32.30    .xo 

70.0     S.8 

51.58      .05 

82.0    1.4 

39.02      .IX 

74-8    2.4 

Oct. 

6.0 

31.77 +•« 

41. Z     0.6 

32.23  -.05 

67.1     3.x 

51.55  -.01 

80.4     X.7 

38.95  -.03 

72.3    a.4 

z6.o 

31.81    .07 

41.9.  0.9 

32.21  +.01 

63.8     3.3 

51.56 +.03 

78.6      2.0 

38.96 +.06 

69.9    a.4 

26.0 

31.90 +.XX 

42.9 -X.I 

32.25  +.07 

60.4-3.5 

51.62  +.08 

76.5  -2.2 

39.06  +.15 

67.5  +a.3 

Nov. 

4-9 

32.03     .x6 

44.1     1.4 

32.36    .14 

56.9     3.5 

51.72      .13 

74.2    a.4 

39.25    .a4 

65.3     2.1 

14.9 

32.22     .80 

45.6     X.6 

32.53    .ao 

53-4    3.5 

51.88     .x8 

71.8     2.5 

39.53    .3a 

63.4    1.7 

24.9 

32.44     'M 

47.4     X.8 

32.76     .26 

49.9    3.4 

52.08     .22 

69.2     2.6 

39.90    .40 

61.8    1.3 

Dec. 

4.8 

32.70    .28 

49-3    a-o 

33.06    .39 

46.6    s.a 

52.32     .26 

66.6    2.6 

40.34    .47 

60.7    0.9 

14.8 

33.00  +.31 

51.3 -a.x 

33.40 +.37 

43.5  -a.9 

52.60  +.30 

63,9  -2.6 

40.84  +.52 

60.1  +0.4 

24.8 

33-31     .3a 

53.4    a.x 

33.79    .40 

40.8    2.5 

52.91     .3a 

61.4    2.4 

41.38    .56 

60.0  -0.1 
60.3-0.6 

34.8 

33.64 +.33 

55-5  -a.i 

34.20  +.43 

38.5  -2.0 

53.24 +.33 

59.1  ^.a 

41.95  +.58 
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APPARBKT  PLACBS  FOR  tltt  VPPtA  ¥«AN8IT  AT  WASHIHGTOR 

SoUr 
Data 

aDraeonia. 

aBootia. 
(ArcimrMS.) 

•Bootia. 

pBootta. 

Mfbt 
Aieansion. 

DocUnatioe 

Right 
AieeuioiL 

PeciiH9iioa 

AJSffiL 

^•JJSf" 

Maht 

DoelinatiM 

h      m 
14      I 

+64  51 

h     m 
14   II 

^          9 

+19  43 

h     m 
X4  21 

+S«  x8 

h     m 
14  27 

• 

+30  48 ' 

(Dec.   30.8) 

■ 
37.55-^54 

m 

«a.S-«.3 

• 
0.91 +^S« 

33.«-^4 

a 
43.47 +HX 

sM-is 

0 
26.32 +.33 

m 
50.6-9.6 

Jan.     9-8 

38.12    .58 

20.3     t.7 

X.24     .33 

30.8    a.a 

43.^0    .43 

54.5    a-x 

26.66    .33 

48.2      9.9 

Z9.8 

38.72    .60 

Z8.9     I.O 

1.57    .33 

28.8    t.8 

44-34    -44 

52.7    1.5 

27.OZ     .35 

46.2     X.8 

«9-7 

39-31    .59 

18.2  ^^4 

1.91    -SS 

27.2     t.4 

44-78    .44 

51.5    0.9 

27.36    .33 

44'7    x.3 

Feb.     8.7 

39-89    -56 

z8.2  40.3 

2.aa   .31 

26.0     1.0 

45.2a    ^9 

50.9-0.9 

27.71     .33 

43.6    •* 

18-7 

40.43 +.51 

Z8.840.9 

2.51 +wa8 

23.1  -«.6 

45.«3-K» 

5X.0+0.4 

28.03 +.3X 

43-1 -*3 

«8.7 

40.92    .45 

20.  t     t.5 

2.79    .«5 

B4.8  -<>.x 

4^01    .35 

51.7    ^ 

a8.33    ^ 

43.1 +«.3 

Mar.  zo>6 

4X.34    »38 

2Z.9    fl.o 

3.03    .« 

24.9+0.3 

46.34    .31 

53.0    i*5 

28.59    -23 

43^    ^8 

90.6 

4Z.66    .90 

a4-»   «-5 

3a3    .x9 

25.4    0.7 

46.62    .93 

54.8   a.0 

a8.8a   «tt 

44*6    1.9 

Sa6 

41.93    ^ax 

26.8    0.8 

3.40    .X5 

26.2     X.0 

46.85     .90 

57.0   a^ 

29.02   .17 

461O    x.6 

Apr.     9-5 

42.zo+4ia 

29.7 +3.0 

3-53 +.« 

27.4+1.3 

47.02  4^x4 

59.5 -N.* 

a9.i7+.x3 

47.8+^.9 

19.5 

42.17 +.03 

32.7    to 

3.63    .06 

B8.7    X.3 

47.13    ^08 

62.3    9.8 

29.28    .xo 

49.7    a.1 

«9.5 

42.16— .05 

35.8    S.0 

3.69    .03 

30.3    1.6 

47.X8+.09 

65.1     9.9 

29.36    ^ 

5X.9    a-t  ' 

May     9-5 

42.07     .13 

38.8    fl.9 

3.7a  +•« 

3X.9    X.6 

47.17 -.03 

68.0    %Z 

29.40 +-09 

54-x    a.t 

19.4 

4Z.9O      .90 

4Z.6    t.7 

3.73  --01 

33.5     x.6 

47.M    .06 

70.8    9.7 

29.40 -wOX 

56.3    a.a 

«9.4 

4X.67-wa6 

44.«-H.3 

3-70 -.04 

35.1-H.5 

47.02^19 

73-4 +a.4 

29.38 -A4 

58.4 +a.i 

June    8.4 

41*37    •3a 

46.2     fl.0 

3»66    .06 

36.6    1.4 

46.87    .x6 

737    a.x 

29.32     ^ 

6O.4    1.9 

18.4 

4Z.03    .36 

48.0    1.5 

3.58    .08 

38.0    1.3 

46.69     «90 

77.6    1.8 

29.24    .xo 

69.2     1.6 

18.3 

40.65    .40 

49-3    x-o 

3.49      .10 

39.x    t.x 

46.47     ^ 

79.2    M 

29.13    .xa 

63.7      X.4    j 

July     8.3 

40.24    .4s 

50.Z4«.5 

3.38    .u 

40.0    0.8 

46-23   .as 

80.4    0.9 

29.00    .14 

64.9      !•• 

t8.3 

39.8X  -*4S 

50.3    0.0 

3.26  —.13 

40.8  4«.6 

45.97 -*«7 

8z.z  40.5 

28.85 -»x6 

65.8  -Hv? 

a8.3 

39.37    ^44 

50.x -«.5 

3.1a     .X4 

4X.2-HK3 

45.89  ••• 

81.3    0.0 

28.69    'X7 

66.4  ■HV4 

Aug.     7-2 

38.94    ^3 

49.3    X.0 

2.98     .14 

41.4    0.0 

45-40  ••• 

8z.z  -^3 

28.52    »X7 

66.5    o.e 

ly.a 

38*51     .41 

48.Z    1.5 

2.83    .14 

41.3  -0.9 

45.Z2    .98 

80.3     1.0 

28.34    *X7 

66.4 -CM 

*7.a 

38.XI     .38 

46.4    fl.0 

2.69    .14 

40.9    0.6 

44.85    -V 

79.x     M 

28.X7    .17 

65.8    0.8 

Sept    «.i 

37.74 -.34 

44.Z  -2.4 

2.56 -.» 

40.2-0.8 

44.59 -^«4 

77-4-^ 

28.OX  -wis 

64.8  -1.1 

te.z 

37.4a     .« 

4X.6    S.8 

2.44     .10 

39.2    1.1 

44.36     .9X 

75.4    a.3 

27.86    kX3 

63.6     I.S 

t0.z 

37.1^   .«s 

38.6   s-i 

2.36    .07 

37.9    1.4 

44.17    -x? 

72.9    a.7 

27.7s    .10 

61.9     x.8 

Oct     •.! 

36.96     .16 

35-3    3-4 

2.3X  -.03 

36.3'  1-7 

44.0a     .19 

70.x    3.0 

27.66    .06 

59-9    a-x 

tAiO 

36.84 -.07 

3Z.8    5.6 

9^09 +.OZ 

34.4    «•• 

43.93-^06 

66.9    $.3 

97.69 -%09 

57.6    9.4 

96.0 

36.81  +.03 

28.Z  -^.7 

2.32  +.06 

32.3  -^a 

43-90     .00 

63.5 -3.3 

27^69 +.08 

55-1-2.7 

Nov.     5.0 

36.88      .11 

24.2    3.^ 

2.40     .XX 

30.0    9.4 

43-94 +.07 

60.0    3.6 

97.68    .08 

52.3    •'9 

14.9 

37.03      .«> 

20.5    3.7 

2,54     .X5 

27.5    «•« 

44-05    .X4 

56.4    3.8 

27.76    .X3 

49.4     S.O 

M-9 

37.a8    .30 

x6.8    8-6 

2.7X     .90 

24-8    2.7 

44*23    .ax 

52.7    3.6 

27.9s    .X9 

46.3    S.O 

Dec.     4-9 

37.63     -38 

«3»3    3.4 

2.94     .94 

22.1     2.7 

44.48    .98 

49.2    3.4 

a8.z6   .94 

43-3    S^ 

14.9 

38.05 +.45 

xo.i-3.0 

3<JK>+.98 

X9.4"a.7 

4+78 +.33 

45.8 -^a 

98*49 +.98 

40.3 -*9 

14^ 

38-54    .5« 

7-3    ".S 

3.SO    .3X 

x6.8    9.5 

45-M     -38 

42.8     9.8 

28.71     .31 

3T-4    a.7 

34.8 

39.09 +.57 

5.0  -t.o 

3.81  +.39 

M-3-«.s 

45.55  +-4a 

40.9-9.4 

99.04 +-34 

34-9 -a^ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

5  Urss  Minoris. 

o^Centanri  (mean.) 

eBootis. 

fl«  Libra. 

Mean 
Solar 

Date. 

Right 
Aflcension.  : 

DecUnatioo 

Right 
Aaoenaiea. 

Deolination 

Right 
AacensioD. 

DecUnatioii 
HtriK 

Right 
Aaoenaaoa 

Dec&nation 
South, 

h     m 
14  37 

+76    8 

h     m 
14  32 

0        f 
—  60   94 

h     m 
14  40 

0           r 
+  27     29 

h     m 

14  45 

-IS  37 

(Dec. 

30.8) 

■ 
42.46  +,8a 

32.6 -^L4 

B 
39-89 +.56 

44.«+«^x 

a 
32.Z4+.33 

58.2  -9.6 

8 

14-27 +.33 

8.7  -X.5 

Jan. 

9.8 

43-34    '9t 

30.5     1.8 

40.46     .58 

44.4 -«.4 

32.47    .33 

55-8    9.3 

X4-6z    .34 

10.2     x.6 

19.8 

44.28    .96 

29.0     j.i 

41.05      .58 

45.P    0.9 

32.8t    .34 

53.7    1-9 

M.95     -34 

1 1.8     x.6 

29.7 

45-24    .97 

28.3  -^.5 

4X.63    tS? 

46.2     I.S 

33-16    .34 

52.0     J.4 

15-29  .34 

13.5    »-6 

Feb. 

8.7 

46.21    .95 

28.1  -H>.s 

42.20   .ss 

47.7    x-7 

33.49    .33 

50,9    0.9 

Z5.62  ,3a 

I5.I     X.5 

J8.7 

47. 14 +.90 

28.7  +0.9 

42.74  4-.5a 

49.6 -<.o 

33.8Z  +.31 

50.2  -0.4 

15-94  +-30 

z6.6  -X.4 

28.7 

47.99    .81 

29-9    »-5 

43.24    .48 

51.7    a-S 

34."     .28 

50.0  +0.X 

Z6.23    .88 

17.9    1.3 

Mar. 

za6 

48.74    .70 

31-7    •-« 

43-69    .43 

54.1    «.5 

34-38     .25 

50.4    0.6 

16.50      .86 

Z9.2    x.x 

20.6 

49.38    .56 

33.9   --s 

44.10    .38 

56.7    9.7 

34.62    .aa 

51.2    x.o 

Z6.74     .83 

20.2     x.o 

30.6 

49-86    ^1 

36.6    f.8 

44«44    'St 

59.5    ••• 

34.82    .18 

52.4    1.4 

16.95    .ao 

2Z.I     0.8 

Apr. 

9.6 

50.19  4-.a5 

39-6+3.0 

44.73 +-t6 

62.5^4^ 

34.98 +.15 

54.0+1.7 

17.13 +.17 

21.8  -0.6 

19.5 

JO.  36  +.09 

42.7    S-a 

44-96      .10 

65.Z    e.S 

35.«    ." 

55.8    1.9 

17.28     .X4 

22.3    0.4 

29.5 

50.38  -.07 

45-9    3.a 

45.13    .14 

67.8    t.7 

3520    .08 

57.8      9.x 

17.41     ." 

22.6     0.3 

May 

9-5 

50.23    •» 

49.0    s-i 

45«4    •«« 

70-5    9.6 

35.26    .04 

59.9     «.I 

17.50     .08 

22.8  -aa 

19.4 

49.94    .36 

52.0    9.8 

45.28  +a» 

73.0    9.4 

35.28  +.01 

62.0      9.x 

17.56     .05 

22.9    0.0 

29-4 

49.51  --49 

54-7  +«-5 

45.27 -•«♦ 

75.3 -*• 

35.28  -.oa 

64.2  +a.o 

17.60  +.oa 

22.9  +O.X 

]nne 

8.4 

48.96    .60 

57.1    «.i 

45.X8    .10 

77.3    1-9 

35-24    .05 

66.  z    X.9 

Z7.61  -.01 

22.8     0.8 

18.4 

48.31     .70 

59.0    J.7 

45.05    »j6 

79.0    i^ 

35.Z7    .08 

67.9    1.7 

17.59    .04 

22.6    aa 

28.3 

47-57    -77 

60.5    1.2 

44.86    .11 

8a4    1.9 

35.08    .10 

69-4    »-4 

17.54    .06 

22.3    0.3 

July 

8.3 

46.77    .83 

61.5    0.7 

44.63    .«5 

8Z.5    e.8 

34.96    .13 

70.7    x.x 

17.47    .08 

22.0    0.4 

J8.3 

45.9a -.86 

61.9  +0.3 

44.36 -.«9 

82.1  -^4 

3483  --X4 

71.7+0.8 

17.37  --'o 

21.6 +a4 

28.3 

45.04     .88 

61.8  -0.3 

44.03    .Sa 

82.3    0.0 

34.67     .16 

72.4    0-5 

17.26    .xa 

21. 1     0.5 

Aug. 

7.2 

44.16    .88 

61.2    0.9 

43-7«    .33 

82.Z-fo.5 

34.51     .17 

72.7+0.1 

17. 12     .13 

20.6    0.5 

17.2 

43-29    .85 

60.x     1.4 

43.39     .33 

8Z.4    0.9 

34.34     .17 

72.7 -aa 

16.99    .14 

20.1     a6 

27.2 

42.45     .81 

58.4     ».9 

43.06     .39 

80.S     I.S 

34.17     .17 

72.3    a6 

Z6.85     .14 

19.5     0.6 

Sept. 

6.1 

41.67 -.75 

56.3  -«-3 

42.76 -.99 

78.8+1.7 

34.01  -.15 

71.6-0.9 

16.71  -.13 

18.9 +a5 

16. 1 

40.96     .66 

53-8    8.7 

42.49    .94 

77.0     9.0 

33.86     .14 

70.5    1-3 

16.59     .11 

18.4     a5 

26.1 

40-35     .56 

5P-9    3.» 

42.27     .18 

74-9    «.a 

33.74     •" 

69.0     X.6 

16.50     .08 

X7-9    0-4 

Oct. 

6.1 

39-84     .44 

47.6    3.4 

42.13     .11 

72.5    «.4 

33.64     .07 

67.3     1-9 

16.43  -.05 

17.6    0.3 

z6,o 

39.46     .31 

44-1    3.6 

42.06  -UM 

70.1    M 

33.59 -.03 

65.2      9.9 

16.40     .00 

17.3  +o-a 

26.0 

39.23  +.x6 

40.4  -3.8 

42.08 +.07 

67.6-1*4 

33.58  +.02 

62.9  -9.5 

16.42  +.04 

17.2    0.0 

Nov. 

5.0 

39.15     .«> 

36.6    3-8 

42.Z9    .16 

65.3    •.« 

3363     .07 

60.3      8.7 

16.49     .09 

17-4  -0.3 

15.0 

39.23 +.17 

32.8    3.8 

42.39    .«5 

63.2     9.0 

33.72     •« 

57.5    a.8 

16.61     .15 

17.8    as 

24.9 

39.48     .33 

29.0    3-7 

42.69    .34 

61.3     1.7 

33-87     .17 

54-6    a.9 

16.78     .19 

18.4     a7 

D«c. 

4-9 

39.89     .49 

25.4    3.4 

43.08    .49 

59.8  1.3 

34.07    .aa 

51.6    a.9 

17.00     .24 

19.2     X.O 

H'9 

40.46  +.63 

22.2  -3.1 

43.53 +-48 

58.7+0.8 

34.31  +.a6 

48.7  -9.9 

17.26  +.28 

20.3  -i.a 

24.8 

41.16     .76 

19.3    «'6 

44.04    .53 

58.x  +0.4 

34-60    .30 

45.9    a.7 

17-55     .31 

21.6     X.4 

34.8 

41.97 +86 

16.9  -2,1 

44.59  +-56 

58.0  -O.X 

34-91  +.32 

43-3  -a.5 

17-87  +.33 

23.0-1.5 
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/?  Ursae  Minoris. 

/3Bootis. 

/5  Librae. 

/iiBootts. 

Mean 
Solar 
Date. 

Right 
Aacensioii. 

Declinatioa 
North. 

Right 
Aacenaioa 

Declination 
North, 

Right 
Aacenaion. 

Declination 
South, 

Right 
Aacenaion. 

DeclinatioQ 
North. 

h      m 

14  50 

0         t 

+74  33 

h     m 

14  58 

0        » 

+40  47 

h     m 

IS  II 

e          * 

-90 

h     m 
15   20 

• 

+37  43 

(Dec.    30.8) 

8 
57.82 +.74 

m 

56.3  -a.6 

a 
6.08  4-.33 

m 

X4.7-*8 

8 
3X.X5+.30 

m 

29.9  -X.6 

8 
37.96 +.30 

m 
48.x  -3.8 

Jan.      9-8 

58.57     -79 

54.0    a.i 

6.43     -36 

X2.I     a.4 

31.46  .3a 

31.5     1.6 

38.28      .33 

45-4    a.5 

19.8 

59.40     .84 

52.2    X.5 

6.79    .37 

9.9     1-9 

31.79     -33 

33-1    1.6 

38.62      .35 

43.0    8.1 

29.8 

60.26     .87 

51.X    0.8 

7.X7     .38 

8.2     1.4 

32.X2     .33 

34.7    x.5 

38.98      .36 

4X.2    X.6 

Feb.     8.7 

61.14     '^ 

50.6 -O.X 

7.54     -37 

7.1    0.8 

32.44     -3a 

36.2    X.4 

39.34     -36 

39.9    1.0 

18.7 

62.00  +.83 

50.9  +0.6 

7-91  +-35 

6.6-^3 

32.76  +.3X 

37.5  -»-a 

39.70 +.35 

39-1-0.5 

28.7 

62.80     .77 

51.7    i.a 

8.25     .33 

6.7+0.4 

3306    .39 

38.6      X.O 

40.03     .33 

39.0  40.X 

Idar.   10.7 

63.54     •« 

53.2    1.8 

8.56    .ag 

7-3    0.9 

33-33    -ae 

39.5    0.8 

40.35     .30 

39.4    0.7 

20.6 

64.17     .57 

55-3    a.S 

8.84    .a6 

8.5     ^4 

33.58    .a4 

40.2    0.6 

40.63     .37 

40.3     1.8 

30.6 

64.68     .44 

57.8    a.7 

9^07    .« 

X0.2     1.9 

33.8X      .31 

40.7    0.3 

40.88     .83 

41.8    X.7 

Apr.     9.6 

65.06  +.31 

60.6  +3.0 

9-27 +-»7 

X2.3+S.3 

34.01  +.X9 

40.9  -O.X 

41. 10 +.19 

43.7  •**» 

19-5 

65.30     .17 

63.7    3.1 

9.42     -13 

X4.6     3.5 

34.18    .x6 

41.0      0.0 

41.27     -15 

45.9     8.i 

29-5 

65.39 +-P3 

66.9    3.a 

9.53     .09 

17. 2     3.6 

34.32    .13 

40.8  +0.3 

4I.4X     .XX 

48.4    a.s 

May     9-5 

65.35 -.IX 

70.2    5.1 

9.59 +.04 

X9.8     3.7 

34.44    -w 

40.6   0.3 

41.50     .07 

5X.0     3.6 

19.5 

65.16    .as 

73.2    3.0 

9.61     .00 

22.5     3.6 

34-52    .07 

40.2  0.4 

41.55 +.03 

53.6     3.6 

29.4 

64.86 -.37 

76.1 +a.7 

9.60— UH 

25.x +3.5 

34.58 +.04 

39.8  +0.5 

41.57 -.01 

56.2+8.6 

June     8.4 

64.43     .48 

78.7    a.4 

9.54     .07 

27.5     «.3 

34.61  +.OX 

39.3  0.5 

4X.54     .04 

58.8  3.4 

Z8.4 

63.90    -57 

80.9    3.0 

9.45     •" 

29.7      3.0 

34.60 -.03 

38.8   0.5 

41.48     .08 

6X.X      2.8 

28.4 

63.28     .65 

82.7     X.6 

9-32     .14 

31.6      1.7 

34.57      .04 

38.2  0.5 

41.38     .11 

63.x      X.9 

July     8.3 

62.59    .7a 

84.0    x.x 

9-17    ^rj 

33.2      1.4 

34.52      .07 

37.6  0.5 

41.25     .14 

64.8     X.6 

X8.3 

61.85  --76 

84.9  4U.5 

8.99 -.19 

34.4+1.0 

34.43 -•" 

37.1  +0.5 

4x.09-.x7 

66.2  +x.a 

28.3 

61.07     .79 

85.2    ao 

8.79    .ax 

35-1    0.6 

34.32    .xa 

36.6   0.5 

40.91     ,19 

67.3    0.8 

Aug.      7-3 

60.27     .80 

84.9-0.5 

8.57    .aa 

35.5+0.1 

34-20    .X3 

36.1  0.5 

40.71      .8X 

67.9+0.4 

17.2 

59.46    .80 

84.2    x.o 

8.35     .33 

35.4-0-3 

34.06    .X4 

35.6  0.5 

40.49      .38 

68.1    0.0 

27.2 

58.67     .77 

82.9    1.5 

8.X2      .33 

34.9    0.7 

33.92    .14 

35.2  0.4 

40.27    .as 

67.8-0.5 

Sept.     6.2 

57.92  -.7a 

81.1  -a.0 

7.90 -.sx 

33.9 -i.a 

33.78 -.14 

34.8+0.3 

40.05  -.3X 

67.2-0.9 

x6.i 

57-23    .66 

78.9    a.4 

7.70    .X9 

32.5    1.6 

33-64    -la 

34.5  0.3 

39.84    .ao 

66.x    X.3 

26.1 

56.61    .57 

76.2    a.8 

7.52    .16 

30.7    a.o 

33.53    .10 

34.4+0.1 

39.66    .17 

64.6    x.7 

Oct.      6.1 

56.08    .47 

73.2    3.a 

7.38    .la 

28.5    0.4 

33.44    .07 

34.3     0.0 

39.50    .X4 

62.7    a.x 

i6.i 

55-66    .36 

69.9    3.5 

7.28    .08 

26.0    3.7 

33.39 -.03 

34.4-0.3 

39.38    .xo 

60.4    3.4 

26.0 

55.37 -•« 

66.3-3.7 

7.22  -.oa 

23.2  -3.0 

33.38 +.01 

34.7-^4 

39.31  -.05 

57-8 -«-7 

Nov.     5-0 

55.21  -.08 

62.5    3.8 

7.23 +-Q3 

20.1    3.3 

33.42    -06 

35.2    0.6 

39.29  +.0X 

55.0    3.0 

15.0 

55.21 +.07 

58.7    3.8 

7.29    .09 

x6.8    3.3 

33.51    ." 

35.9    0.8 

39.32  .06 

51.9    3.8 

24.9 

55.35    -aa 

54-9    3.7 

7.41     .15 

13.5    3.4 

33.65    .16 

36.9     X.0 

39.42  .« 

48.6    3.3 

Dec.     4-9 

55.65    .37 

51-3    3.6 

7.59    .ai 

10. 1    3.3 

33.84    -ax 

38.0      X.8 

39.57  .18 

45.3    3.3 

14.9 

56.09  4..5X 

47.8  -3.3 

7.83  +.36 

6.8 -3.a 

34.07 +.a5 

39.3  -1.4 

39.78 +.83 

42.0  -3.8 

24.9 

56.66    .63 

44.7    a.9 

8.11     .30 

3.6    3.0 

34.34    .as 

40.8  1.5 

40.03   .38 

38.9    3.0 

34.8 

57-35 -»-.73 

42.1 -a.4 

8.44 +-34 

0.8  -3.6 

3463  +.30 

42.3  -1.5 

40.33  +.31 

36.0-8.8 
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y^  Ursae  Minoris. 

a  Coronae  Borealia. 

aSerpentia. 

ffSerpentia. 

Mean 
Solar 
Date. 

Right 
Aacensioo. 

Declination 
North, 

Right 
AacenaioQb 

Declination 
North, 

Right 

Declination 
North, 

Right 
Ascenaioa 

Declination 
North. 

h      m 

•        • 

h      m 

• 

h     m 

• 

h      m 

0       » 

15   20 

+72  u 

IS  30 

+27    3 

IS  39 

+  6  44 

IS  45 

+  446 

(Dec 

30.9) 

■ 
50-94  +«55 

m 
26.9-4.9 

8 

2z.99+.^ 

• 

13-4  -a-7 

8 

14.56 +.a7 

37.1 -«.! 

a 
43.80  +.87 

m 
56.0  —8.0 

I  Jan. 

9.8 

51.54     .64 

24.2    M 

22.29    .31 

Z0.8    8.5 

Z4.84     .89 

35.1    ».o 

44.09     .•9 

54.0     1.9 

Z9.8 

52.22     .71 

22.  Z     Z.8 

22.60    .3s 

8.5    8.x 

15.15    .31 

33.1     X.8 

44.39     .31 

52.  Z      X.8 

29.8 

52.96     .75 

2a6    Z.9 

22.94    .33 

6.6    1.7 

15.46    .38 

3Z.4     1.6 

44.70     .sx 

50.4    X.6 

Feb. 

8.8 

53.73    -77 

19-7-0.5 

23.27    .33 

5*2      X.8 

15.78    .31 

30.0    x.3 

45.02     .3X 

49.0    x.3 

18.7 

54-50 +.75 

Z9.5  4i>.x 

23.60  +.38 

4.2-0.7 

Z6.09  +.30 

28.8  -x.o 

45-33  +-31 

47-8  -x.o 

28.7 

55.23    .71 

20.0    a8 

23.91  -31 

3.8-0.8 

Z6.39    .89 

28.0    0.6 

45-63    .« 

47.0    0,7 

Mar. 

10.7 

55.92    .65 

2Z.X    1.4 

24.2Z     .88 

3.8+0.3 

Z6.67    .87 

27.5-^3 

45-92     .87 

46.5  -O.S 

20.7 

56-54    .57 

22.8    a.o 

24.48     .86 

4.4  0.8 

Z6.93     .85 

27.4 +0.X 

46.  Z8     .85 

46.4    0.0 

30.6 

57*06    .47 

25.0    a.4 

24.72    .«3 

5-5    la 

17-17    -as 

27.7    <M 

46.42     .83 

46.6+0.3 

Apr. 

9.6 

57.48 +.36 

27.7+8.8 

24-94 +.»» 

6.9  +1.6 

17-39 +.» 

28.340.7 

46.64  +.8X 

47.0  +0.6 

Z9.6 

57.79    .*4 

30.7     3-1 

25.  ZZ     .x6 

8.7     1.9 

17-57    -17 

29.  Z      X.0 

46.84     .x8 

47.8    0.9 

29.5 

57.97 +.« 

.33.8    s.a 

25.26     .18 

za7    8.1 

17-73    -U 

3P.a    1.1 

47.00     .X5 

48.8    x.o 

May 

9.5 

58.03    .00 

37-1    3.a 

25-37     -09 

Z2.9     8.8 

Z7.86     .18 

31.4    «-3 

47-14    -" 

49-9    x.a 

19.5 

57.97 -.w 

40.3    3-« 

25.44    -06 

Z5.2     8.3 

Z7.96    .09 

32.7    1-4 

47.24    .09 

51.2    x.3 

295 

57.80 -.«3 

43-4  +3-0 

25.48  +.08 

17.5 +*3 

Z8.03  +*o6 

34-1 +X-4 

47.32  +.06 

52.5 +X.3 

June 

8.4 

57.51     .33 

46.2     B.7 

25.49 -.01 

19-7  «.« 

Z8.O7  +.08 

35-5    1.4 

47.37  +-P3 

53.8    x.3 

18.4 

57-13    .43 

48.8    a.4 

25.46     .04 

2Z.8    S.0 

z8.o8  -.OX 

36.8    1.3 

47-39    .« 

55.0    x.8 

28.4 

56.66    .51 

5Z.0    a.0 

25.40     .07 

23.7     1.8 

z8.o6    .04 

38.  Z      X.3 

47.37  -.03 

56.2    1.8 

July 

8.4 

56.11     .58 

52.7    1.5 

25.3Z    .ZO 

25.3  1.5 

z8.oo    .06 

39.2     I.I 

47.32    .06 

57.4    «.o 

18.3 

5550 -.64 

54.0  +1.0 

25.Z9-.i3 

26.7  +1.8 

Z7.93-UJ9 

4a2-Klw9 

47.25  -.09 

58.3  4«.9 

28.3 

54.84    .68 

54.840.5 

25.05     .15 

27.7  0.9 

Z7.82      .X8 

4Z.Z    0.8 

47.15    •" 

59-2    a8 

Ang. 

7-3 

54.15    -TO 

55.0    0.0 

24.89     .17 

28.5  0.5 

17.69    •»3 

4Z.8    0.6 

47.02    .13 

59-9    0.6 

17.2 

53-44    -71 

54.7  -0.5 

24.7Z     .18 

28.8  +0.3 

17-55    .15 

42.3    0-4 

46.88     .X5 

60.4    0.4 

27.2 

52-73    -70 

53.9    ».' 

24.52     .19 

28.8  —0.8 

Z7.40    .15 

42.6  +0.8 

46.73     .15 

60.7+0.8 

Sept. 

6.2 

52.04 -.67 

52.6  -X.6 

24.34 -.18 

28.5  -0.3 

Z7.24-.15 

42.7     0.0 

46.58  -.X5 

60.8    ao 

Z6.2 

51.38    .63 

50.8     8.0 

24.  z6    .17 

27.8     0.9 

17.09    .«4 

42.5  -o.« 

46.42     .14 

60.8 -aa 

26.1 

50.77    .57 

48.6    a.s 

24.00    .15 

26.7     X.3 

Z6.96    .xa 

42.2    0.5 

46.28     .13 

60.5    0.4 

Oct. 

6.1 

50.24    .49 

45.9    8.9 

23.86      .18 

25.2     X.6 

Z6.84     .10 

41.6    0.7 

46.  Z7     .xo 

60.0    0.6 

i6.i 

49.79    -39 

42.8     3*3 

23.76   .08 

23.4    a-o 

Z6.76    .06 

40.7    1.0 

46.08     .07 

59-3    0.9 

26.1 

49.45  -.a8 

395-3.5 

23.70-04 

2Z.3-«.8 

Z6.72  -.08 

39.6 -x.3 

46.04  -.03 

58.3 -x.x 

Nov. 

5.0 

49.23    .16 

35.9    3.7 

23.68  +.01 

Z9.O     8.5 

Z6.72  +.08 

38.3     14 

46.03  +.03 

57-1    x-3 

Z5.0 

49.13 -.<Q 

32.2    3.8 

23.72  .07 

Z6.3     8.7 

16.77  .07 

36.7     X.7 

46.08   .07 

55-6    X.5 

25.0 

49.17 +." 

28.4     3.8 

23.82      .18 

13-5    a.9 

Z6.87      .X8 

34.9     X.9 

46.  Z7      .X8 

54.0    x.7 

Dec. 

4-9 

49-34    -84 

24.7    3.7 

23.96      .17 

Z0.6    8.9 

17.02     .17 

33.0    8.0 

46.32     .17 

52.2    x.9 

14.9 

49.65 +.37 

2Z.Z  -3.5 

24.Z6+.88 

7.7 -a.9 

Z7.2Z  +.8X 

30.9 -t.1 

46.5Z  +.8X 

50.2  -8.0 

24.9 

50.09    .49 

Z7.7     3.1 

24.40     .86 

4-7    «.8 

17.44  -as 

28.8     0.1 

46.74     •«5 

48.2    8.0 

34-9 

50.63 +.59 

Z4.8  -«.7 

24.67  +.89 

2.0  -8.6 

Z7.7Z  +.88 

26.7  -8.x 

47.00  +.88 

46.2  -8.0 
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CUrsaeMinoris. 

eCoronae  Borealis. 

6  Scorpii. 

/51  Scorpii.             1 

Mean 
Solar 
Data 

1 

Right 

Ascension. 

Declination 

Right 
Ascension. 

North, 

Right 
Ascension. 

Declination 
SfftUh, 

Right 
Ascenaioa 

Declination 

I 

h     m 

0        1 

h     m 

e          • 

h     m 

0        » 

h-m 

•      * 

15  47 

+78   5 

15.  53 

+27    9 

15  54 

—22    19 

X5   59 

-19  31 

(Dec. 

30-9) 

8 

37.XI+  .66 

1* 
69.4  -3.0 

8 
21.63  +-«6 

69.5-0.8 

8 

z8.oi  +.30 

55.9-0.8 

8 
30.24  +.98 

ir 
38.3-0.9    1 

Jan. 

9-9 

37.86     .8a 

66.6    a.6 

21.91     .89 

66.9     9.5 

Z8.32    .3a 

56.7    0-9 

30.54     -31 

39.3    i-o 

X9.8 

38.74     -94 

64.2      3.Z 

22.22     .31 

64.5    a.8 

18.65    .34 

57-7    i-o 

30.87     .33 

40.3     I.X 

29.8 

39-74   »-03 

62.4    1.5 

22.54     .33 

62.5    1.8 

Z8.99    .34 

58.8    I.I 

3Z.20     .54 

4X.4    i-x 

Feb. 

8.8 

40.80  Z.08 

61.3    0.8 

22.87     .33 

60.9    x.3 

Z9.34    .34 

59-9    I.I 

31-54    .34 

42.5  1.1 

18.7 

41.8^1.09 

60.8 -O.X 

23.20  +.32 

59-8-0.8 

Z9.68  +.34 

6z.o  -1.1 

3Z.88  +.33 

43.6  —1.0 

28.7 

42-97   1-05 

61.1+0.5 

23.51     -31 

59-3-^3 

20.01    .38 

62.0    1.0 

32.20     .39 

44.6    eg 

Mar. 

10.7 

44.00     .99 

61.9    i.a 

23.82     .99 

59.2  +o.a 

20.33     .3X 

63.0    0.9 

32.52     .30 

45-5    0.8 

20.7 

44.95     .89 

63.4    1.8 

24. ZO     .87 

59-7    0.7 

20.62     .89 

63.9    0.8 

32.8Z     .98 

46.2    0.7 

30.6 

45.77     -76 

65.4     «.3 

24.36     .84 

60.7     1.3 

20.90     .86 

64.6    0.7 

33.08     .96 

46.9    0.6 

Apr. 

9.6 

46.46+  .60 

68.0+1.7 

24.59 +vai 

62.1  +-I.6 

21.15  +.84 

65.3  -0,6 

33-34 +-«4 

47-4 -0.5 

19.6 

46.98     .43 

70.8     3.0 

24.79    .x8 

63.9     1.9 

21.38    .ax 

65.9    0.5 

33-56    .81 

47.8    0.4 

29.6 

47-32     .85 

73.9    3.a 

24.96  .15 

65.9      8.x 

21.58     .x8 

66.4    0.4 

33-76    .19 

48.x    0.9 

Biay 

9-5 

47.49+  .07 

77-1    3.3 

25.09      .18 

68.Z    a.3 

21.75     -15 

66.7    0.3 

33.94    .16 

48.3    0.9 

19-5 

47.46-  .11 

80.4    3.a 

25.19    .08 

70-5    M 

2Z.89      .13 

67.0    0.3 

34.08     .13 

48.5-0.1 

29-5 

47.26-  .^9 

83.6 +3.1 

25.25  +.04 

72.8+8.4 

22.00  +.09 

67.3-0,8 

34. 19 +.09 

48.5    0.0 

June 

8.4 

46.88     .46 

86.6    a.9 

25.28  +.ex 

75-2    a.3 

22.07       .06 

67.5-0.1 

34.26  .06 

48.5    0.0 

Z8.4 

46.35     '61 

89.3    a.6 

25.27  —.08 

77.4    a.1 

22.11  +.08 

67.6    0.0 

34.30 +.09 

48.5  +0.1 

28.4 

45.66     .75 

91.7    a.a 

25.23      .06 

79-4    1-9 

22.  IX -.OX 

67.6    0.0 

34-31  -.OX 

48.4    0.1 

July 

8.4 

44.86     .86 

93.8    1.8 

25.15     '09 

81.2    1.7 

22.08     .05 

67.6+0.1 

34-28  .05 

48.2    0.9 

18.3 

43.94-  .96 

95.3+1.3 

25.04  -.18 

82.8  +1.4 

22.0Z  -.08 

67.5 +ax 

34.22  -.08 

48.Z+0.9 

28.3 

42.93    «.04 

96.4    0.8 

24.91      .15 

84.1     I.X 

2Z.92     .XZ 

67.4    a3 

34-13  ." 

47.9    0.3 

Aug. 

7.3 

41.87   1.09 

96.9+0.3 

24-75     -17 

85.0    0.7 

21.79     .13 

67.2    0.3 

340X  .13 

47-6    O.S 

17.3 

40.76    I.  IX 

97.0 -o.a 

24.57     .18 

85.5+0.4 

21.65     .X5 

66.8    0.4 

33-87  .15 

47.2    0.4 

27.2 

39-64    »-" 

96.5    0.7 

24.38     .19 

85.7    0.0 

21.49     .X6 

66.4    0.4 

33.72  .16 

46.9    0.4 

Sept. 

6.2 

38.53-1.09 

95.5 -I.a 

24.18 -.19 

85.5  -0-4 

21.32  -.16 

66.0+0.5 

33.56 -wi6 

46.4+0.4 

16.2 

37-45  X.04 

94.1     X.7 

23.99    -18 

85.0    0.7 

21.16     .15 

65.5    0.5 

33-39    .15 

46.0    a4 

26.1 

36.44     -97 

92.1    a.a 

23.81     .17 

84.  Z     1. 1 

21.02     .X3 

64.9    0.6 

33.25    .13 

455    0.4 

Ctet 

6.1 

35.52     .86 

89.7    a.6 

23.66    .X4 

82.8   1.5 

20.90     .XI 

64.4    0.5 

33-12    .11 

45-1    ©.4 

16.1 

34-72    .74 

86.9    3.0 

23-54     -w 

8z.z    1.8 

20.81     .07 

63.8    0.5 

33-03    .07 

44.7    0.4 

26.1 

34.05-  -58 

83-8-3.3 

23.45 -.06 

79-2  -9.1 

20.76  —.03 

63.4 +a4 

32.98 -.03 

44-4 +0-3 

Nov. 

5.0 

33-55     -41 

80,4    3.5 

23.42  —.01 

76-9    a.4 

20.76  +.03 

63.0    0.3 

32.98  +.03 

44-2 +O.X 

15.0 

33-22     .23 

76.8    3.6 

23.43 +-04 

74.3    a.6 

20.82     .08 

62.8+0.1 

33.02    .07 

44.2    0.0  t 

25.0 

33.10-  .03 

73.2    3.7 

23.49     .09 

71.6     8.8 

20.92     .13 

62.8  -O.X 

3312    .13 

44-3 -o-a  1 

Dec. 

5.0 

33.16+ .17 

69.4    3.7 

23.61     .15 

68.7     8.9 

21.08     .19 

63.0    0,3 

33.28     .18 

44.6    0.4 

14.9 

33.44+  .37 

65.8-3.3 

23.78  +.19 

65.7 -a.9 

21.30 +.83 

63.3-^-4 

33.48+^99 

45.1-0.6  1 

24.9 

3390    .56 

62.4    3.a 

24.00     .84 

62.8     8.8 

21.55     .«7 

63.8    0.6 

33.72     .96 

45.8    0.8  1 

34-9 

34-55+  -73 

59-4 -"-g 

24.26  +.87 

60.0  -a.7 

21.84  +.30 

64.6  -0.8 

34.00  +W99 

46.6 -T.O    ( 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 
Data. 

Groombridge  2320. 

JOphinchl 

rHerculis. 

n  Draconis. 

Right 
Aaceosion. 

Deellnadoii 

RiKbt 
AeceDtloo. 

Dedinatioo 
S(mtA, 

Right 
Aacansioo. 

I>e<:lination 

Right 
Ascenaioa 

Declination 
North. 

b     m 

16    5 

+68    4 

h     m 

x6    8 

•        1 

-  3  as 

h     m 
16   16 

e          1 
+46    32 

h      m 
16   22 

0 
+61    44 

(Dec.   30.9) 

s 

5980 +.39 

25.7 -S-a 

a 
59.87 +.a6 

m 

6x.z  -X.6 

8 

39.56 +.86 

66.0  -3.8 

a 
34.77 +.30 

25.2  -3.4 

Jan. 

9.9 

60.23  .47 

22.6    a.9 

60.14    -*8 

62.7    1.6 

39.85  .31 

62.9   8.9 

35-"    .37 

22.0     3.0 

Z9.8 

60.74  .54 

19-9    «-4 

60.43    .30 

64.3     1-5 

40.18  .34 

60.2     8.S 

35.52    .43 

19.2     3.6 

a9-8 

61.31   .60 

17.8    1.8 

60.74    -31 

65.8     X.4 

40.54     -37 

57-9    a.0 

35.98    .48 

16.9    2.0 

Feb. 

8.8 

61.93   -cs 

16.3    i.a 

6z.o6    .31 

67.  Z      1.3 

40.91     .38 

56.2    x.4 

36.47    .50 

15.1     1.4 

z8.8 

62.56 +.64 

15.5-0.5 

61.37 +-3I 

68.2 -X.O 

41.30 +.39 

55.0  -0.8 

36.99 +.52 

14.1  -0.8 

28.7 

63.20   .63 

15.4 +P.a 

61.68    .30 

69.  Z    0.7 

41.68     .38 

54.6  -0.3 

37.50    .51 

13.6  -O.X 

Mar. 

10.7 

63.81  .59 

15.9    0.9 

61.97     .29 

69.7    0.5 

42.06     .36 

54.7+0.4 

38.0Z    .49 

13.9 -N>.6 

20.7 

64.38     '54 

17.1    ».5 

62.25    .27 

70.0  -0.8 

42.41     -34 

55.4    1.0 

38.49    -46 

14.8     X.3 

30.7 

64.90     .48 

x8.8    t.0 

62.51     .85 

7ax+o.x 

42.74     -31 

56.8     X.6 

38.93    .41 

16.4     x.8 

Apr. 

9.6 

65.34  +-40 

2X.Z42.5 

62.75 +*a3 

69.9  ■H».3 

43.02  +.87 

58.^+a.i 

39.32  +.36 

18.4-H1.3 

19.6 

65.70     .3a 

23.8    •.9 

62.96    .to 

69.5    0.5 

4328      .83 

60.9    8.5 

39-65    .30 

21.0    3.7 

29.6 

65.98     .«3 

26.8    S.X 

63.16    .z8 

68.9    0.7 

43.48  .18 

63.6    a.8 

39-92    .23 

23.8     3.0 

May 

9-5 

66.15     .13 

30.1    3.3 

63.32     .15 

68.2    0.8 

4365  .14 

66.4    8.9 

40.11    .x6 

27.0    3.a 

19.5 

66.23  +^ 

33.4    3.3 

63.46      .18 

67.3    0.9 

43.76  .09 

69.5    3.0 

40.23    .08 

30.3    3.3 

29.5 

66.22  -.06 

36.7+3.8 

63.56 +.09 

66.4  +0.9 

43.83  +.04 

72.5  +3-0 

40.28  +.OX 

33.6  +3.3 

1  June 

8.5 

66.10     .16 

39.8    S.X 

63.64      .06 

65.5    0.9 

43.84  -.01 

75-5    a.9 

40.25  -.07 

36.8    3.2 

18.4 

65.90     .74 

42.8    a.8 

63.68  +.02 

64.6    0.9 

43.81    .06 

78.4    3.8 

40.14    .14 

39.9    3-0 

28.4 

65.61     .33 

45.5     «.5 

63.68  -.01 

63.6    0.9 

43-73    -'0 

81.0    8.3 

39-97    •« 

42.7    a.7 

July 

8.4 

65.25     .40 

47.8    a.i 

63.66      .04 

62.8    0.8 

43.60    .15 

83.4    8.3 

39.73    •87 

45.2    8.3 

18.4 

64.81  -.46 

497+1.7 

63.60  -.07 

62.0  +0.7 

43.43  -.'9 

85.4  +X.8 

39.43  -.32 

47.4  +1.9 

28.3 

64.32     .51 

51.2    x.a 

63.52     .10 

61.4    0.6 

43.22      .82 

87.1     x.4 

39.08    .37 

49.1     X.5 

Aug. 

7-3 

63.78     .55 

52.2    0.7 

63.40     .13 

60.8    0,6 

42.98  .25 

88.3     1.0 

38.68    .41 

50.4     i.o 

17*3 

63.21     .58 

52.6  +0.3 

63.27     .14 

60.2    O.S 

42.72  .27 

89.0  -H3.5 

38.26    .44 

51. 1 +0.5 

27.2 

62.62     .99 

52.6  -0.3 

63.  Z2     .15 

59.8    0.3 

42.44    -a® 

89.3    0.0 

37.81    .45 

51.4    0.0 

Sept 

6.2 

62.03  -.59 

52.0  -a8 

62.96  -.16 

59.6  4«»3 

42.15 -.29 

89.1-0.4 

37-35  --46 

51.1  -0.5 

16.2 

61.44     -57 

50.9    1.3 

62.80    .15 

59.4+0.^ 

41.87      .28 

88.4     0.9 

36.89    .45 

50.3     10 

26.2 

60.89     .53 

49.3    1.8 

62.66     .14 

59.4  -«•» 

41.59     .86 

87.3     1.4 

36.46    .42 

49.0     X.5 

Oct 

6.1 

60.38     .48 

47.2    a.3 

62.53    .11 

59.6      0.2 

41.34    -as 

85.7     X.8 

36.05    .38 

47.2      8.0 

x6.i 

59.93     -41 

44.7    «.7 

62.43     .08 

59.9      0.4 

41.13    .19 

83.7     8.3 

35.69    .33 

45.0  2.4 

26.1 

59-56  -.33 

41.8  -3.0 

62.37  -.04 

60.4  -0.6 

40.96  -.14 

81.2 -8.6 

35.39  --«7 

42.3  -2.8 

Nov. 

5.1 

59-«8    .83 

38.6    3.3 

62.35  +.01 

61. Z    0.8 

40.84    .09 

78.4  8.9 

35.15    -19 

39-3    3.2 

15.0 

59- 10    .13 

35-1    5.6 

62.38     .05 

62.0    x.o 

40.78  -.03 

75-4    3.2 

35.00      .XI 

36.0    3.4 

25.0 

59.02  -.ox 

31.4    3.7 

62.46     .xo 

63.Z      1.8 

40.78  +.04 

72.0    3.4 

34.94  -.03 

32.4     3.6 

Dec. 

5.0 

59.07  +.10 

27.7    3-7 

62.59    .X5 

64.4  1.4 

40.85      .10 

68.6    s-s 

34.96  +.07 

28.8    3.7 

14.9 

59-«3  +•«! 

24.0  -3*6 

62.76  4'.I9 

'  65.8  -X.5 

40.99 +.17 

65.1  -3.5 

35.08  +.16 

25.1  -3.6 

24.9 

59-50    .32 

2a4    5.4 

62.98     .83 

67.4    1.6 

41.19     .83 

61.7    3.3 

35-29    .as 

21.5    3.5 

34-9 

59.87  +.48 

17.2-3.1 

63.23  +.87 

69.0  -X.6 

41.44 +.28 

58.4-3.1 

35.58  +.33 

18.1  -3.2 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

0  Scorpii. 
(Aniares.) 

/?Hercnlis. 

A  Draconis. 

COphiachi. 

Right 
Ascenaion. 

Declination 
Simik. 

Right 
Aacenaion. 

Declination 

Right 
Aacenaion. 

DecUnation 
North, 

Right 
Aacenaion. 

DecIinatioQ 

h     m 
16  23 

9       t 
—26    12 

h     m 
16   25 

0        * 
+21   42 

h      m 
16   28 

+68  58 

h      m 
16   31 

• 
—  10  21 

(Dec. 

30.9) 

a 
8.96+.fl8 

m 
22.8  -0.4 

a 
49.71  +.a3 

31.2-8.7 

a 
8.13 +.34 

n 
62.3-3.4 

a 
32.33  4-.a5 

43.3 -x.8 

Jan. 

9.9 

9.26    .31 

23.3     0.5 

49.96    .87 

28.6      8.4 

8.5a    .44 

59.0      3.0 

32.59    -aB 

44-5    i-a 

19.9 

958     -33 

23.9     0.7 

50.24     .89 

26.3      8.8 

9.0Z     .58 

56.2     8.6 

32.88     .30 

45.7    x-a 

29.8 

9-92    .35 

24.6     0.7 

50.54    -31 

24.2     X.9 

9-57    -59 

53-9    a-o 

33.18     .3X 

46.9   I.I 

Feb. 

8.8 

10.27     -35 

25.4    a8 

50.86     .31 

22.6     X.4 

10.18    .63 

52.2    x.4 

33.50    .3a 

48.0     X.0 

18.8 

Z0.62  +.35 

26.2  -0.8 

51-17 +-3X 

21.4  -1.0 

XO.83  +.65 

51.1  -0.7 

33.82  +.38 

48.9-0.9 

28.7 

10.97     -34 

27.0    0.8 

51.48     .31 

20.6  -0.5 

11.49    -65 

50.7  -0.1 

34-13     .3X 

49.7  0.7 

Mar. 

10.7 

11.30     -33 

27.8    0.8 

51-79    .30 

20.3     0.0 

12.13     -63 

51.0+0.6 

34.44     -30 

50.4    as 

20.7 

11.62     .31 

28.6    0.7 

52.08     .88 

20.6  +0.3 

12.75    .59 

51.9    1.8 

34.73    .a9 

50.8    0.3 

30.7 

11.93     •« 

29.3    0.7 

52.35     -«6 

21.3     0.9 

13.31     -53 

53-4    «-8 

35.01     .87 

51.0 -«.i 

Apr. 

9.6 

12.21  +.87 

29.9  -0.6 

52.60  +.84 

22.4  +1.3 

13.81  +.46 

55.54*3 

35-27 +.a5 

51.0 -Hki 

19.6 

12.47     .25 

30.5    0.5 

52.82      .81 

23.9     X.6 

14.23     .38 

58.1    8.7 

35-51    •a3 

50.8    0.8 

296 

12.70      .28 

31.0    0.5 

53.02     .x8 

25.7     1.9 

14.56     .« 

61.0    3.0 

35.73    -ao 

50.5    »-4 

May 

9.6 

X2.9I      .19 

31.5    0.4 

53-19    .15 

27.7    8.1 

14.80     .Z9 

64.2     3-3 

35-92    .x8 

50.0    O.S 

19.5 

Z3.08     .z6 

31.9    0.4 

53.32      .13 

29.9      8.8 

14.93 +.08 

67.5     3.3 

36.08    .X5 

49.5    0.6 

29.5 

13.22  +.ia 

32.3  -0.4 

53.42  +.08 

32.2  +8.8 

14.97  -.oa 

7a8  +3.3 

36.22  +.18 

48.9 -1^6 

June 

8.5 

13.32    .09 

32.6    0.3 

53.49    .05 

34-4    «•« 

14.90     .X8 

74.1    3.a 

36.32    .08 

48.3    a6 

18.4 

13.39    .05 

32.9    0.3 

53-52  +.01 

36.6    8.1 

14.73    .ax 

77.2    3.0 

36.38    .05 

47-7    o^«  1 

28.4 

13.42  +.01 

33-2    o.a 

53.51 -.03 

38.6    1.9 

14.47    .30 

80. 1    8.7 

36.41  +.01 

47.1    a6   i 

July 

8.4 

13.41  -.03 

33.4    0.3 

53-47    .06 

40.5     X.8 

14.12    .39 

82.6    8.4 

36.41  -.08 

46.5    0.6   i 

18.4 

13.36 -.07 

33.5  -0.1 

53-39 -.09 

42.1  +1.5 

13.70  -.46 

84.8  +S.0 

36.37 -.06 

46.0  +0.5 

28.3 

13.28     .10 

33.6    0.0 

53-28      .18 

43.5     i.« 

13.20     .58 

86.6    X.5 

36.29   .09 

45-5    0.5 

Aug. 

7.3 

13.16    .13 

33.5  +0.1 

53.14    -15 

44.6     I.O 

12.66    .57 

87.8     X.O 

36.19     .18 

45-0    0.4 

173 

13.02    .15 

33.4    o.a 

52.98    .17 

45.4    0.6 

12.06    .60 

88.6  -10.5 

36.06     .14 

44-6    a4   ' 

27.3 

12.85     .17 

33.1    0.3 

52.80    .18 

45.9+0.3 

11.45    .63 

88.9    0.0 

35.91    -n 

44-2    0.3 

Sept. 

6.2 

12.68 -.17 

32.8+0.4 

52.62  -.19 

46.0    0.0 

io.8x  -.63 

88.6  -0.5 

35.75  -.x6 

43-94^3 

16.2 

12.50    .17 

32.3    0-5 

52.42     .19 

45.8-^4 

10.18     .68 

87.9      X.O 

35.59     .16 

43-7    o.a 

26.2 

12.34    -^5 

31.8    0.6 

52.24     .17 

45.3    0.7 

9.58     .59 

86.6    1.5 

35.43     .15 

43-5 +».» 

Oct. 

6.1 

12.20     .13 

31.2    0.6 

52.08     .15 

44.4     I.X 

9.01     .54 

84.8    8.0 

35-29     .X3 

43.4    0-0 

16. 1 

12.08     .09 

30.6    0.6 

51.94     •« 

43.1  1.4 

8.50     .48 

82.6    8.5 

35.18     .09 

43.4  -0.1 

26.1 

12.01  -.05 

30.0  -fae 

51.84  -.08 

41-5 -1-7 

8.05  -.40 

79.9^.8 

35. 10 -.06 

43.6 -o.a 

Nov. 

5.1 

11.98     .00 

29-4    05 

51.78 -.04 

39.6    8.0 

7-70     .30 

76.9    3.a 

35.07 -.01 

43.9   0-4 

15.0 

I2.0X  +.05 

28.9    0.4 

51.77 +.01 

37-5    83 

7-45    .« 

73-5    3.4 

35.08 +.04 

44  3    0-5 

25.0 

12.09     .XI 

28.6    a3 

51.80    .06 

35.1    «-5 

7.31  -.08 

70.0    3.6 

35-14     -09 

44.9    0.7 

Dec. 

5.0 

12.22     .16 

28.4+0.1 

51.90      .18 

32.5    «.6 

7.29 +.04 

66.3    3.7 

35-25     .X4 

45.7    0.9 

X5.0 

12.41  +.ai 

28.4-0.1 

52.04  +.16 

29.9  -8.7 

7.39 +.«6 

62.6  -3.7 

35.42 +-»8 

46.6  -1.0 

24.9 

12.64     .«5 

28.6    0.3 

52.22      .81 

27.2    8.7 

7.60.  .87 

59.0    3.5 

35.62     .88 

47.7    '•' 

34-9 

12.92  +.89 

28.9  -0.4 

52.45  +.84 

24.6  -8.6 

7.93  +-38 

55-6-3.3 

35.86  +.86 

48.8  -i.t 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

aTrianguli 

Australia. 

V  Hercalis. 

^OphiuchL 

e  Ursa  Minoris. 

Right 

Declination 

Right 
AscensioiL 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

Right 
Ascension. 

Declination 

North. 

h     m 
16  37 

-68  50 

h     m 
16  39 

+39    6 

h     m 
16  52 

0        » 

+  9  31 

h     m 
16  56 

+  82"    II 

(Dec. 

30.9) 

8 
50.30 +.56 

0 
21.4 +1.9 

8 

23.08  +.aa 

m 

45.0 -3.a 

8 
50.07  +.31 

m 
52.6  -3.x 

8 
14.57+  .49 

64-2  -3.3 

Jan. 

9.9 

50.90      .64 

19.7   ^-s 

23.33    -a? 

42.0    3.9 

50.30     .34 

50.6     3.0 

15.23       .79 

6z.o    3.x 

19.8 

51.58    .71 

18.4     x.x 

23.62    .30 

39.2     3.6 

50.56     .37 

48.6     X.9 

z6.i6  Z.05 

58.2  3.7 

29.8 

52-32     .75 

17.5    0.7 

23.94     -33 

36.8      3.x 

50.84      .39 

46.8     X.7 

17.33   i.a7 

55-7    a.3 

Feb. 

8.8 

53.09    .78 

17.040.3 

24.27     .34 

34.9    1.6 

51.13     .30 

45.3    ».4 

18.70  x.44 

53>8    1.6 

18.8 

53-88 +.79 

16.9  -0.x 

24.62  +.35 

33.6 -I.I 

51-43 +.30 

44.2-1.0 

20.20fx.55 

52.5  -1.0 

28.7 

5467    .79 

173  0.5 

24.97     .35 

32.8  -0.5 

51.74    -30 

43.3    0.6 

21.79  1.60 

51.8-0.4 

Mar. 

10.7 

55.45    .77 

z8.o    0.9 

25.32     .34 

32.6 +O.X 

52.03    .39 

42.9  -0.3 

23.39  1.58 

51.8+0.3 

20.7 

56.21    .74 

19.1      Z.3 

25.65     .3a 

33.1    0.7 

52.32    .38 

42.8  +0.3 

24.96  1.52 

52.5    i.o 

30.7 

56.92    -69 

20.5  1.5 

25.96     .30 

34.1     1.3 

52.60    .37 

43.«    0.5 

26.42   X.39 

53-8    x.6 

Apr. 

9.6 

57.59 +.64 

22.2  -1.8 

26.25  -^'V 

35.7  +1.8 

52.86 +.35 

43.9+0.9 

27.74+«-aa 

55.6 +3.1 

19.6 

58.21    ,58 

24.2      8.x 

26.50     .34 

37.7    a.3 

53.10    .33 

44.9    i.a 

28.87   x.ox 

57-9    a.5 

29.6 

58.75    .51 

26.3     «.3 

26.73      .30 

40.0    3.5 

53.32      .3X 

46.2    X.4 

29.76     .77 

60.6    3.9 

May 

9-5 

59.23    .43 

28.7     8.4 

26.91     .x6 

42.7    a.7 

53.52      .18 

47.7    '.6 

30.41-   .51 

63.6    3.x 

19.5 

59.62    .34 

3I.I    a-5 

27.06     .13 

45.5    a.9 

53.68     .15 

49.4    x.7 

30.78+  .23 

66.8    3.a 

29-5 

59.92  +.25 

33.7  -*5 

27.16 +.08 

48.4+fl.9 

53.82  +.X3 

51.1  +1.8 

30.87-  .05 

70.1+3.3 

June 

8.5 

60.  Z2      .15 

36.2    2.5 

27.21  +.04 

51.3    a.9 

53-92    .09 

52.9    1.8 

30.67     .33 

73.4    3.a 

Z8.4 

60.23  +.05 

38.7    a.4 

27.23 -.ox 

54.2    a.7 

53.99  .05 

54.7    1.7 

30.21     .60 

76.5    3.1 

28.4 

60.23  -'OS 

4I-I    a.3 

27.20  .05 

56.8    3.5 

54.02  +.0X 

56.3    1.6 

29.48     .85 

79.5    a.8 

July 

8.4 

60.13  .14 

43.3    a.x 

27.12  .09 

59.3    a.3 

54.02  -.03 

57.9    1.5 

28.51   X.08 

82.2    8.5 

18.4 

59.94 -.24 

45.2-1.8 

27.01  -.X3 

61.4  +3.0 

53.98  -.06 

59.3+1.3 

27.32-x.28 

84.6  +3.3 

28.3 

59.66  .3a 

46.8    1.5 

26.85    .X7 

63.2     X.6 

53.90  .09 

60.5    x.x 

25-94   1.46 

86.6    x.8 

Aug. 

7-3 

59.30  .39 

48.1     x.x 

26.66      .30 

64.6     Z.2 

53.79    .la 

61.5    0.9 

24.40  X.60 

88.  z    1.3 

173 

58.88  .45 

49.0    0.6 

26.45      .33 

65.6    0.8 

53.66    .X4 

62.3    a7 

22.74    «-7o 

89.1    0.8 

27.2 

58.41  .48 

49.4  -«.i 

26.21     .34 

66.2+0.4 

53.50    .16 

62.9    0.5 

20.98   1.78 

89.7  +0.3 

Sept. 

6.2 

57.91  -.50 

49-340.3 

25.97  -.as 

66.3 -O.X 

53.33 -.17 

63.2  +0.3 

X9.l8-x.81 

89.8  -0.3 

16.2 

57.41     -49 

48.7    0.8 

25.71     -as 

66.0   0.5 

53.16    .17 

63.3-0.1 

17.36   1.80 

89.4    0.7 

26.2 

56.94     .46 

47.7    i.a 

25.47    •a3 

65.3      X.O 

52.99    .17 

63.1     0.3 

15-57    »-75 

88.5      X.3 

Oct. 

6.x 

56.50     .40 

46.3    1.6 

25.24      .2X 

64.0  1.4 

52.83    .15 

62.7    0.6 

13.86    X.66 

87.1     1.6 

16.1 

56.14     .3a 

44.4    a.o 

25.05     .x8 

62.4     X.8 

52.69      .X2 

62.0    0.8 

12.26    1.52 

85.2    3.1 

26.1 

55.86  -.aa 

42.2  +a.3 

24.88  -.X4 

60.4  -3.3 

52.59 -.09 

61.0 -x.x 

10.82-1.34 

82.9  —3.5 

Nov. 

51 

55.70 -.11 

39.8    3.5 

24.77    .09 

57.9    a.6 

52.52  -.05 

59.8     1.3 

9.57    1-13 

80.2    3.9 

15.0 

55.64  +.01 

37.2    a.6 

24.70 -.04 

55-2    a.9 

52.50      .00 

58.4     1.6 

8.56     .88 

77.1     3.a 

25.0 

55'.72    .14 

34.6    a.6 

24.70  +.03 

52.2    3.1 

52.52 +.05 

56.7     1.8 

7.81      .60 

73-9    3.4 

Dec. 

5.0 

55.92    -87 

32.0    a.5 

24.75      .08 

49.0    3.2 

52.60      .10 

54.8     1.9 

7.36-  .30 

70.4    3.5 

14.9 

56.25  +.39 

29.5  4^.3 

24.86  +.Z4 

45.7-3.3 

52.72 +.X4 

52.8  -3.0 

7.21+  .01 

66.9-3.5 

24.9 

56.70    .49 

27.3    a.x 

25.03     .19 

42.4    3.a 

52.88     .19 

50.7     2.1 

7.38     .3a 

63.4    3.4 

34-9 

57.24 +.58 

25.4  +1.8 

25.25  +.34 

39.3-3.1 

53.09 +.32 

48.6 -2.x 

7.85+  .60 

60.  z  -3.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a>Hercnlk. 

^OphinchL 

/iDraoonis. 

SoSr 
Data 

Ri^ 

DoeUnadoii 

Right 

\  1^  OCU^MmOBt 

Right 

DeeUnaaaB 

Right 

I>acliiiatioo 

Nmih, 

Nifrtk, 

S^mth, 

North, 

h     m 

% 

h     m 

•       » 

h     m 

• 

h     m 

0       t 

i6  57 

+33  4« 

17     9 

+14  30 

17  ao 

-84    4 

17   28 

+52   32 

(Dec 

30-9) 

■ 

49^3 +.to 

IT 

46.0 -3.x 

a 
59.33  4-«> 

m 

15.1  -«.s 

a 
8.X3+^aa 

m 
56.7 -«.! 

a 
6.04 +.17 

• 

a5.7-3.3 

Jan. 

9.9 

49-85     .14 

43.1    •.» 

59.55    .« 

X2.8    ••a 

8.37     416 

56.9    o.a 

6.25   .a3 

aa.3   3.3 

19^ 

5a  18     .16 

40.4    a.5 

59.79    -aC 

xa7    a.o 

8.65  ^ 

572    ©.s 

6.5X    .a9 

19.2   3.0 

29.8 

50.41     .JO 

38.0    a.a 

60.06    .08 

8.8    1.8 

8.95    .jx 

57.5    0.4 

6.82   .ss 

X6.4    a.6 

Feb. 

8.8 

50.7a     Sa 

36.x    1.7 

60.35    .49 

?•«    M 

9.27  .33 

57.9    0.4 

7.X8     .37 

X4,x    a.x 

z8.8 

51.05  -Kss 

34.6 -x.a 

60.65 +wSO 

5.9-x.x 

9.60 +.33 

58.3-0.4 

7.56 +.S9 

12.3-1.5 

28.8 

5X-38    .S3 

33.7-0-6 

60.95    -SO 

5-0   ^t 

9.93     .S4 

58.7    0.4 

7.97    •4X 

XX.X    0.8 

Mar. 

10.7 

51.7X    -ss 

33.4    0.0 

6X.25    .SO 

4*6 -ca 

XO.27     .33 

59.0    0.3 

8.38    .42 

xo.6-aa 

30.7 

52-03     SI 

33.6+0.5 

6X.55    .« 

4.6+o.a 

XO.60     .33 

59.3    o.a 

8.79    .40 

X0.7-HM 

SO-7 

5«-34     so 

34.4     X.l 

61.83    -AB 

5.0    0.6 

XO.93     .3a 

59-5    o.a 

9.19    -39 

XX.5     X.X 

Apr. 

9.6 

52.63 -K«7 

35.8+1.6 

62.xo+ba6 

5.8+z.o 

XI.24+.30 

59.6-^.1 

9.57 -KS6 

12.9  +X.7 

Z9.6 

52.89    .t5 

37-5    a-o 

62.36     .B4 

7.0    1.3 

IX.53     .rf 

59.8  -O.X 

9.92     .33 

X4.8    a.a 

29.6 

53.12    .ta 

39.7   t-S 

62.59    .aa 

8.5    Z.6 

XX.80    .a6 

59.8    0.0 

X0.23   .a9 

X7.2    a.6 

May 

9.6 

53.3a    .18 

42.2    8.6 

62.80    .19 

ZO.3    Z.8 

X2.o6    .a4 

59.8    0.0 

xp.49    .a4 

30.0    a.9 

X9.5 

53.48    .14 

44.8    a.? 

62.97    •^ 

X2.2    a.o 

X2.28    .ax 

59.8    0.0 

X0.7X    .19 

23.1    3.a 

29.5 

53.61  +.10 

47.6 +«.8 

63.12  +.XS 

X4.2  +a.o 

X2.48  +.18 

59.9    0.0 

XO.87  +bZ3 

26.3+5.3 

Jane 

8.5 

53.69    .06 

50.4    0.8 

63.24    .to 

Z6.3    au> 

X2.64    .Z4 

59.9    0.0 

10.97    -07 

29.6    3.3 

18.5 

53.74 -Koa 

532    a.7 

63.32    .06 

X8.3    a.o 

X2.76    .10 

60.0-0.1 

XX.02+.OX 

33.0    3.3 

28.4 

53.74 -.« 

55.8    a.5 

63.36 +.oa 

20.3    1.9 

X2.84    .06 

60.0    0.x 

XX.OO-.06 

36.x    S.X 

July 

8.4 

53.70    .06 

58.2    a.s 

63.36  -.01 

22.x    X.8 

X2.88+.oa 

60.x      0.Z 

XO.93    .zo 

39.2    a.9 

18.4 

53.6x-.10 

6o^+«.o 

63.33 -.05 

23.8 +X.6 

X2.88  -.oa 

60.2 -O.Z 

XO.79  "^x6 

41.9 -^.6 

28.3 

53.49   *u 

62.3    1.7 

63.26    .09 

25.2    X.S 

12.83    .06 

60.3-0.1 

xo.6x    .ax 

44.4    a.a 

Aug. 

7.3 

53.34    -17 

63.8    X.4 

63.X5    .xa 

26.5      Z.X 

X2.75    .10 

60.4  0.0 

10.37    .a6 

46.4    x.8 

X7.3 

53.15    •» 

65.0     Z.O 

63.02     .X5 

27.4    0.8 

X2.63    .zs 

60.4  0.0 

XO.09    .89 

48.x     x.4 

27.3 

52.94    .« 

65.8  0.6 

62.86    .17 

28.2    0.6 

X2.48   .ze 

60.4 +O.X 

9.78    .St 

49-2   0.9 

Sept. 

6.2 

52.72 -.« 

66.x +0.X 

62.69  — .x8 

28.6 +0.3 

X2.32  -.Z7 

60.2 +O.X 

9-44 -*S4 

50.040.5 

16.2 

52.48   .«s 

66.0 -0.S 

62.50    .18 

28.7    0.0 

X2.X4    .z8 

60.1    o.a 

9.10    .35 

50.2   0.0 

26.2 

52.26    .aa 

65.6    0.7 

62.32    •x8 

28.6  -0.3 

H.96    .17 

59.8    0.3 

8.74     -35 

49.9-0.5 

Oct. 

6.2 

52.04    .ao 

64.6      Z.X 

62.15     .16 

28.x    0.6 

XI.89    .z6 

59.5    0.3 

8.40    .SS 

49.1      X.1 

16.1 

51.85    .18 

63.3    X.5 

62.00    .14 

27.3    0.9 

11.64    -IS 

59a    0.4 

8.08     .30 

47.8    X.6 

26.1 

51.69^14 

6x.6  — X.9 

61.88  -.10 

26.3  — x.a 

11.52 -wzo 

58.8  +0.4 

7.80 -.as 

46.0 -a.0 

Nov. 

5.1 

51.58    .09 

59.4    «.3 

6X.79     .06 

24.9    X.5 

x1.45-.05 

58.4    0.4 

7.56    .az 

43-7    M 

15.0 

51.51  -.04 

57.0    a.6 

61.75  -.oa 

23.3     X.7 

11.42    .00 

58.0    0.3 

7.38    .x5 

4X.1    a.8 

25.0 

51.49 +.0X 

54.3    •.» 

61.75 +'OS 

21.4    x.g 

11.44 +.05 

57.7    o.a 

7.26    *c9 

38.1    3.» 

Dec. 

5.0 

51.53    -07 

5X-3    S.0 

61.80     .08 

19.4    a.x 

XX. 5X    .zo 

57.5 +O.X 

7.21  -.oz 

3+8    3.3 

X5.0 

51.63 -Kia 

48.3 -S.X 

6X.90+.Z3 

17.2  -a.a 

X  1.64 +.15 

57.5    04) 

7.23 +.06 

3M-^-5 

24.9 

51.77    -17 

45.2    S.X 

62.05    .X7 

14.9    a.3 

X1.81    .ao 

57.5-0^1 

7.32     .13 

27.9    3.5 

34-9 

51.97 -Kaa 

42.x  -«.o 

62.24  +.ao 

X2.6-a.3 

12.03  +.a4 

57.6  -o.a 

7.48 +^«> 

24^-^ 
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APPARENT  PLACES  FOR  THE  tJPPER  TRANSIT  AT  WASHINGTON. 

aOphiachi 

iiDraoonit. 

/iHercalia. 

^Draconis. 

Mean 

Solar 
Data 

Right 

DecUnatian 

Right 

DaeUnation 

Right 

DacUnatioo 

Right 

Doelixiation 

Aacension. 

N^rth. 

N^rtk. 

AtfrO. 

AaeenaioiL 

Ni^h, 

h     m 

•        f 

h    m 

•       t 

h     m 

•        * 

h     m 

• 

17  30 

+ia  37 

17  37 

+6847 

17  42 

+37  46 

17  43 

+73  II 

(I>MX 

30.9) 

t 
IZ.50  -|-.x8 

m 

55-8 -at 

a^ 
29.30  4.Z0 

m 
68.3-3.6 

a 
27.27  4.X3 

m 

40.7 -a.8 

a 
40.45  4.X5 

m 
46.5-3.6 

Jan. 

9-9 

IZ.70     .ax 

53-7    «•! 

«9.5a    .a? 

64.8      3.4 

27.44     -ao 

37.9  a.; 

40.67    .08 

43-0     3.4 

19*9 

11.92      .84 

51.6     «.0 

29.85    .58 

61.6     3.x 

27.66     .83 

35.3    a.5 

41.02    .41 

39.7     3.x 

29.9 

12.  z8    .37 

49.7    1-7 

30.28    .47 

58.7    ^7 

27.91     .06 

32.9    a.3 

41.49    .38 

36.8     8.7 

Feb. 

8.8 

12.46     .98 

48.1     X.4 

30.79    -34 

56.3    a-a 

28.19     .08 

30.9    1.8 

42.06    .6z 

34-3    a.a 

S8.8 

12.75  -K* 

46.9  ->X.X 

31.364.39 

54.4 -x.6 

28.48  4*30 

29.4-1.4 

42.714.68 

32.3 -x.6 

s8.8 

13.04     .90 

46.0  0.7 

31.97    -ft 

53-2    0.9 

28.79     .3X 

28.x    0.9 

43-4«    -Ta 

31.0      X.O 

Mar. 

10.7 

13-34     -30 

45.5-0.3 

32.61  ^64 

52.6-0.3 

29.10     .3X 

27.5-^3 

44-15    -74 

30.3-0.3 

20.7 

13-64     •« 

45-4 +«•» 

33.26    .64 

52.640.4 

29.41     .3X 

27.440.8 

4490    .74 

30.3+0-3 

30-7 

13.93     .aB 

45.7    ^l 

33.89    -to 

53-4    «•! 

29.72    .30 

27.8    0.7 

45.63    .71 

31.0      X.O 

Apt. 

9.7 

Z4.2Z  +.37 

46.5  +0.9 

34.48  4.3fi 

54.841.7 

30.02  4.a9 

28.8  4x.a 

46.334.67 

32.3  4X.6 

Z9.6 

14.47     .as 

47.6    1.3 

35-02     .5X 

56.7    a.a 

30.30     .87 

30.2    Z.6 

46.96    .60 

34-1    a.x 

29.6 

X4.72    .«s 

49.x     1.3 

35.49    •43 

59.2    a.6 

30.56     .85 

32.1    0.0 

47.52    .5x 

36.5     8.6 

May 

9.6 

14.94     •« 

50.7    X.7 

35.88    .33 

62.0    3.0 

30.80       .88 

34.3    a.3 

47.98     .4x 

39.3    a.9 

Z9.6 

15.14     •«» 

52.6    X.9 

36.19    .a6 

65.2    3.3 

31.00     .19 

36.7    a.5 

48.34    -30 

42*4    3.8 

«9.5 

15-31  +.13 

54.6 -fa-o 

36.394.16 

68.5+3.4 

31.18  4.x6 

39-3  48.6 

48.58  4.X8 

45.743.4 

June 

8.5 

15.44      -M 

56.6    a.o 

36.50  4.06 

72.0    3.4 

31.31     .xa 

41.9    8-7 

48.70  4.06 

49.2    3.4 

18.5 

15.54      •<« 

58.6    a.0 

36.51 -.05 

75.4    3.4 

31.41     .08 

44.6    0.7 

48.70  -.06 

52.6    3.4 

28-4 

15.61  +.04 

60.5    1.9 

36.41     .15 

78.8    3.3 

31.47  4.03 

47.3    a.6 

48.58    .x8 

55.9    3.3 

July 

8.4 

15.63     .00 

62.4    X.8 

36.21    .as 

82.0    3.0 

31.48  -.ox 

49.7    •.4 

48.54    .30 

59.1    3.1 

X8.4 

15.61  -.o* 

64.1  -f  X.6 

35.91-^34 

84.9  4a.7 

31.45  --OS 

52.0  48.8 

47.98  -.40 

62.148.8 

28.4 

15.56  .07 

65.5     1-4 

35.53    •4a 

87.5    a.4 

31-37     -09 

54.1    X.9 

47-53    .50 

64.7    a.4 

Aug. 

7.3 

15.47  ." 

66.8    i.a 

35.07    -49 

89.7    a.0 

31.26     .13 

55.8    1.6 

46.98    .39 

67.0    0.0 

17.3 

15.35  .14 

67.9    0.9 

34-55    •33 

91.5    x.6 

31.12     .x6 

57.3     1-3 

46.35    .66 

68.8    x.6 

27.3 

15.20     .z6 

68.6    0.6 

33.97    •&> 

92.8    t.x 

30.94     -19 

58.4    0.9 

45.66     .78 

70.2    x.8 

Se]pt 

6.3 

15-03  --17 

69.240.4 

33-35 -^cs 

93.740.6 

30.74  -.ax 

59.x +0-3 

44.91  -.76 

71.140.7 

Z6.2 

14.85     .18 

69.440.1 

32.7X    -«3 

94.0  40.  z 

30.53     -ax 

59.540.x 

44.14    .78 

71-5  40.X 

26.2 

14.67     .x8 

69.3 -o.a 

32.06    .64 

93-8 -<>.S 

30.32     .ox 

59.4  -0.8 

43.36    ^77 

71.4  -0.4 

Oet 

6.2 

14.49     .17 

69.0    0.5 

31.43    -Ca 

93.0     X.0 

30.10      .80 

59.0    0.6 

42.59    .75 

70.7    0.9 

z6.x 

14-34     -13 

68.4    0.8 

30.82    .38 

91.8    1.5 

29.91     .x8 

58.  Z     X.O 

41.86    .7x 

69.5    x.4 

26.Z 

14.20  -^IX 

67.5  -X.O 

30.27 -.sa 

90.0 -0.0 

29.74  --13 

56.9 -Z.4 

41.18  -.64 

67.8 -X.9 

Nov. 

5-1 

14.11     .08 

66.3    X.3 

29.78    .43 

87.8    0.4 

29.60      .XO 

55-3    1.8 

40.57    -36 

65.7    a.4 

15.1 

14.05  ^.04 

64.9    X.6 

29-37    .36 

85.1    0.8 

29.50  .07 

53.3    a.x 

40.06    .46 

63.1     8.8 

25.0 

14.04  +.01 

63.2     x.8 

29.06    .a6 

82.1     3.0 

29.45  -.« 

51.0    0.4 

39-65     .34 

60.1    3.x 

Dec. 

5.0 

14.07      .06 

61.3    a.0 

28.86    .X4 

78.8     3.4 

29-45  +.03 

48.5     8.6 

39-38    .ax 

56.9    3.4 

X5.0 

14.15  +.XX 

59.3 -a- 1 

28.78  -.03 

75.3-3.3 

29.50  4.08 

45.8-8.8 

39-23  -.08 

53.4-3.3 

25.0 

14.28     .X5 

57.1    a.a 

28.81  +.09 

71.7     3.6 

29.61     .13 

43.0     8.8 

39.22  4.06 

49.8    3.6 

1 

35.0 

14-45  +.X9 

54.9  -«.a 

28.96  +.20 

68.2  -3.3 

29.76  4.X7 

40.2  —2.8 

39.36  4.80 

46-3-3.5 
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/Draconia. 

y«Sagittaril 

/tSagittarii 

9  Serpen  tsa. 

Mean 

Solar 
Date. 

Right 

Declination 

Right 

Declination 

Right 

Declixiation 

Right 

OecIiBadflo 

Aacension. 

North. 

Ascension. 

South, 

Ascension. 

S<nUh, 

Ascensioa 

SomSr 

h      m 

•        ' 

h     m 

•        ' 

h      m 

•        * 

h     m 

• 

17  54 

+51  ag 

17  59 

-30  as 

18  7 

-ai    5 

z8  16 

—  a  55 

Jan. 

0.0 

12.54 +.13 

m 

54-7-3-4 

• 
14-94 +-I9 

m 

34-9 +«-4 

• 
39.46 +.17 

m 

xx.9~«.z 

• 
x.5a4^i4 

m 

34-7 -M 

9.9 

12.71     .19 

51-3    3.3 

15.16     .83 

34-5    0.3 

39.66      .81 

X2.0   o.a 

X.68    .x8 

36.0     X.S 

19.9 

12.93    -as 

48.1     3.Z 

15.4a     .87 

34-2    0.3 

39.89    .a4 

X2.a    0.8 

X.88    .8x 

37.x  I.« 

29.9 

13.21    .30 

45.2    8.7 

15.70  .30 

340    0.8 

40.15     .87 

xa.4   0.8 

a.ix    .34 

38.2      Z.0 

Feb. 

8.9 

13-53    -34 

42.7      8.8 

16.02    .3a 

33.8    o.a 

40-43    .30 

xa.6   0.1 

2.36    .86 

39.2  0.9 

18.8 

13-89 +.37 

40.7  -X.7 

16.34  +-34 

33.7+0.1 

40.73  +.31 

xa.7-o.i 

2.63  +.88 

40.0 -a? 

28.8 

14.28    .39 

39.2    x-i 

16.69     .35 

33-6    O.X 

41.04    .3a 

xa.7    0.0 

2.9X     .89 

40-5    0.4 

Mar. 

10.8 

14.68    .40 

38.5 -«-5 

1703     -35 

33.5     O.X 

41.36    .3a 

X2.7   0.0 

3.20     .89 

40.8  -0.8 

20.8 

15.08    .40 

38.3  +0.8 

17-38     .35 

33.4    0.x 

41.69    .sa 

X2.5+0.Z 

3.50  .30 

40.9  4«.x 

30.7 

15-49    '39 

38.8    0.8 

17-73     .35 

33.4 +«-t 

42.01     .38 

X2.a   0.8 

3.79    -30 

40.6    0.4 

Apr. 

9.7 

15.87 +.38 

4ao  +1.4 

18.07  +-34 

33.3    0.0 

42.33 +.31 

ix.8+0.3 

4.09 +.a9 

40.14^.6 

19.7 

16.24    .35 

41.7    8.0 

18.41     .38 

33.3    0.0 

42.64  .30 

XX.5    0.4 

4-37    .a8 

39.3    0.9 

29.6 

16.57     -31 

43-9    a.4 

18.72     .31 

33-3    0.0 

42.93     .89 

xx.o   0.4 

4-65    -a7 

38.3    1.1 

May 

9.6 

16.86  .37 

46.5    a.8 

19.02     .29 

33-4-0.1 

43.21     .87 

X0.6    0.4 

4-91    .«3 

37.2      Z.S 

Z9.6 

17.11      .83 

49-5    3.0 

19.29     .86 

33.5    0.x 

43.47    .as 

10.3    0.4 

5.15    .83 

35.9  1.3 

29.6 

17.31  +.17 

52.7+3.3 

19.53 +.M 

33.6-0.8 

43.70 +.aa 

9.9+^4 

5-37  +.« 

34.6 +X.3 

June 

8.5 

17.45  •" 

.56.0    3.4 

19.74    -19 

33-9    0.3 

43.91    .x8 

9.6    0.3 

5.55    .17 

33-2    X.3 

18.5 

17.54 +.06 

59.4    3.3 

19.91     .13 

34.2    0.3 

44-07    .15 

9-4    0-3 

5.71    -14 

31.9    «.3 

28.5 

17.56      .00 

62.7    3.a 

20.04    -10 

34-5    0.4 

44.20    .10 

9.a    O.S 

5.82      .10 

30.6     X.S 

July 

8.4 

17.53 -.06 

65.9    M 

20.12     .05 

34.9    0.4 

44.28    .05 

9.1    0.x 

5.90    .06 

29.4     X.I 

18.4 

17.43  ~.xa 

68.8+8.8 

20.15 +.01 

35-3 -«.4 

44-32 +.oa 

9.X+0.Z 

5.94 +-« 

28.3+1.0 

28.4 

17.28    .x8 

71.5    a-5 

20.14 -.04 

35.8    0.4 

44-32 -.08 

9.x    0.0 

5-93 -.03 

27.4  0.9 

Aug. 

7.4 

17.08     .83 

73-8    8.x 

20.08     .08 

36.2    0.4 

44.27    .07 

9.x    oo 

5.88    .07 

26.5  08 

17-3 

16.83     -27 

75.7    1.7 

19.97    -la 

36.6    0.3 

44.18    .xz 

9.x    0.0 

5.80    .zo 

25.9  0.6 

27-3 

16.54    .30 

77-3    x-3 

19.84    .15 

36.9    0.8 

44-05  •^ 

9.x    0.0 

5.68   .ts 

25.4  ^i 

Sept 

6.3 

16.22  -.33 

78.3+0.8 

19.67  -.18 

37.0-0.1 

43.90  -.16 

9.x    0.0 

5-54 -*«5 

25.04^.3 

16.3 

15.88     .34 

78.9+0.3 

19.48    .19 

37-1    0.0 

43.73    .17 

9-x    0.0 

5.38    .17 

a4.7+o.8 

26.2 

15-54    -34 

78.9 -o.a 

19.29    .19 

37-1 +«.! 

43-56    .18 

9.X+0.X 

5.2X    .X7 

34.6   0.0 

Oct 

6.2 

15.20    .33 

78.5    0.7 

19.10    .z8 

36.8    0.3 

43.38    .17 

9.0    O.Z 

5.03    .X7 

24.7 -©.f 

16.2 

14.87    .31 

77-5    x-« 

18.9a    .x6 

36.5    0.4 

43-22    .X3 

8.9      O.X 

4.87   -IS 

24.9    0.3 

26.Z 

14.57 -.88 

76.x  -X.7 

18.77  --X3 

36.1 +0.3 

43.07 -.X3 

8.740.8 

4-73 -.13 

25.2-0.4 

Nov. 

5-1 

14-32     .23 

74.1    8.1 

18.66     .09 

35.5    0.6 

42.96    .09 

8.6    a8 

4.6a    .10 

25.7    0.6 

15.1 

14.11     .18 

71.8     8.6 

18.59 -.04 

34.9    0.6 

42.89 -.05 

8.4    ex 

4.54    -06 

36.4    0.7 

25.x 

13.96    .la 

69.0    3.0 

18.57  +-OI 

34-3    0.6 

42.87    .00 

8.3     0.Z 

4.50 -.08 

37.2    a9 

1  Dec 

5.0 

13.88 -.05 

65.9    3.« 

18.60     .06 

33.7    0-6 

42.89 +.03 

8.2+o.z 

4.51  +.03 

28.x    z.0 

1 

1 

15.0 

13.86  +.08 

62.6 -3.4 

18.69 +.n 

33.x  40.5 

42.97  +.10 

8.2    ObO 

4.56 +.07 

29.2-1.1 

25.0 

13.92     -09 

59.2    3.4 

18.83    .z6 

32.6    0.5 

43.09     .X4 

8.2  -^.z 

4.66     .18 

3a3   i.t 

-  - 

35.0 

14.04  +.15 

55.8-3.4 

19.02  +.81 

32.x  +0.5 

43.25  +.x8 

8.3-«.i 

4.80 +.x6 

31.5 -x.t 
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Mean 

lAqnilflB. 

aLyne. 

/?Lyr«. 

<r8agittaril 

Solar 
Date. 

Right 

DacUnatioii 

Klght 

Declination 

Right 

Declination 

Right 

Declination 

/l^^^^^flffq. 

S^mO, 

A«n^»Ptif^n. 

North. 

A9cenalon. 

North, 

Agcenalon. 

5wtfA. 

h     m 

•        » 

b     m 

• 

h     m 

0        t 

h      m 

• 

18  29 

-  8  18 

18  33 

+38  40 

18  46 

+33  14 

x8  48 

—26  25 

Jan. 

0.0 

8 

39-03  +«M 

60.3  -0.8 

■ 
27.97  +-09 

m 
74.5-3-1 

9 
X7.88  4.08 

m 

35.2 -a.9 

9 
56.Z04..14 

m 
28.640.4 

IO.O 

39.19     .18 

6x.i    0.8 

28.09    .14 

71.5    S-o 

17-99    .13 

32.4    «.8 

56.26    .z8 

28.3     0.4 

19.9 

39.38     .ti 

61.9    0.8 

28.25    •^9 

68.5     9.9 

18.  X4    .17 

29.6    9.7 

56.46    .99 

27.9     0.4 

29.9 

39.61      .94 

62.7    0.7 

28.46    .93 

65.7     9.6 

X8.33      .91 

26.9    9.5 

56.69    .95 

27.6     0.4 

Feb. 

8.9 

39.85     .•6 

63.4    0.6 

28.71     .96 

63.2     9.3 

18.56      .94 

24.6    9.9 

56.95    .97 

27.2     0.4 

z8.8 

40.12  +.17 

63.9  -0.4 

28.994.99 

6X.2  -1.8 

i8.8a  4.97 

22.6  -1.8 

57.23  +.a9 

26.8  4a4 

28.8 

40.40     .99 

64.2  -0.9 

29.30    .39 

59.6     1.3 

X9.10   .99 

2Z.O     1.3 

57.54    .31 

26.4    0.4 

Mar. 

Z0.8 

40.69     .30 

64.3    0.0 

29.62     .33 

58.6    0.7 

19.40    .31 

20.0     0.7 

57.86    .39 

26.0    0.3 

20.8 

40.99     .30 

64.2  40.2 

29.96    .34 

58.2  -O.X 

19-72    .3a 

X9.6  -0.9 

58.  z8    .33 

25.5    0.3 

30.7 

41.30     .30 

63.9    0.4 

30.30    .34 

58.340.5 

20.04    .39 

19.7+0.4 

58.52    .34 

25.0    0.3 

Apr. 

9.7 

41.60  +.30 

63.4  +0.6 

30.64 +.33 

59.I4-X.O 

20.37 +.sa 

20.340.9 

58.854.34 

24.5+0.3 

19.7 

41.89     .29 

62.7    0.8 

30.97     '3» 

60.4    X.6 

20.69    .31 

21.5     1.4 

59.19    .33 

23.9    0.3 

29.7 

42.18     .aB 

61.8    0.9 

31.28     .30 

62.3    9U> 

21.00    .30 

23.2     1.9 

59.51    .3a 

23.4    0.3 

May 

9.6 

42.45     .96 

60.8      X.0 

31.58     .aB 

64.5    M 

2Z.29     .98 

25.3    a.3 

59.83    .31 

22.9    as 

Z9.6 

42-71     •«4 

59.7      X.X 

31.84     .35 

67.x    9.7 

az.56  .95 

27.8     9.6 

60.  Z3    .99 

22.5    0.4 

29.6 

42.94  +.M 

58.6 +1.1 

32.07  +.91 

70.0  43.0 

2Z.79  4.99 

30.5 +a.8 

60.404.96 

22.Z40.3 

June 

8.5 

43.15     .19 

57.5      X.X 

32.26     .17 

73.1     3.x 

22.00    .x8 

33.4    a.9 

60.65    .a3 

2X.8     Oi9 

18.5 

43.32     .15 

56.4  1.1 

32.41    .la 

76.2    3.« 

22.  Z6     .14 

36.4    3.0 

60.86     .19 

ax.74o.x 

28.5 

43.45      .IX 

55-3    1.0 

32.51     .07 

79-4    3.x 

22.28    .09 

39.4    3.0 

6Z.03    .13 

2 x.6    0.0 

July 

8.5 

43.55     .07 

54.4    0.9 

32.564.09 

82.5    ^o 

22.354.03 

42.4    a.9 

6z.z6    .10 

2X.7-0.1 

18.4 

43.60  +.Q3 

53.5+0.8 

32.56 -.03 

85.4  49.8 

22.37     .00 

45-2+^7 

61.24  +.03 

ax.8  -0.9 

28.4 

43.61  -.ox 

52.8    0.7 

32.50    .08 

88.  z    9.6 

22.34 -.05 

47.8    a.3 

6X.27  4.0X 

22.x    0.3 

Aug. 

7-4 

43-5«    .05 

52.2    0.5 

32.40     .19 

90.6    9.3 

22.27    .09 

50.2    9.9 

6x.26-.Q4 

22.4    as 

17.4 

43.50    .09 

51.7    0.4 

32.26    .z6 

92.7    9.0 

22.  Z6     .13 

52.3     X.9 

6X.20     .08 

22.7    as 

27.3 

43.40      .19 

51.4    0.3 

32.07      .90 

94.5    x.« 

22.00     .17 

54.1     i.« 

6X.O9     .19 

23.0    as 

Sept. 

6.3 

43.26  -.15 

5i.X*H».a 

31.86 -.93 

95-9 +i.a 

az.8z  -.90 

55.5 +'.• 

60.96  -.13 

23.3-0.3 

X6.3 

43.11   .16 

50.940.x 

31.62    .95 

96.9    0.7 

2z.6o    .99 

56.5    0.8 

60.79    .17 

23-5    o.a 

26.2 

42.94   .17 

50.9    0.0 

31.37    -as 

97.4+0.3 

21.38    .93 

57.1+0.4 

60.61    .18 

23.7-0.1 

Oct 

6.2 

4^.77     -17 

50.9 -O.X 

31.IX    .95 

97.4-0.9 

2X.X4     .93 

57.2 -ai 

60.43    .18 

23.8    ao 

X6.2 

42.60     .X5 

51.0    0.9 

30.86    .94 

97.0    0.7 

20.92    .99 

56.9    0.3 

60.25     .X7 

23.840.1 

26.2 

42.46  -.IS 

51.2-0.3 

30.63  -.99 

96.x -1. 1 

20.70 -.90 

56.2  -0.9 

60.08 -.15 

23.7 +o.a 

Nov. 

51 

42.34     •» 

51.5    0.3 

30.42  .19 

94.8    1.5 

20.5Z   .17 

55.1     1.4 

59.94    .w 

23.5    0.9 

I5.I 

42.26     .06 

5X.9    a4 

30.25  .15 

93.0    9.0 

20.36    .14 

53.5     1-8 

59.84    .08 

23.2    as 

25.1 

42.2Z— .09 

52.4    0.6 

30. X3    .xo 

90.8    9.3 

20.24     .10 

5Z.6    9.x 

59.78 -.04 

22.9    as 

Dec. 

5.1 

42.21  +.oa 

53-0    0.7 

30.05 -.03 

88.3    9.6 

20.z7-.os 

49.3    a.4 

59.76  +.OX 

22.5    a4 

15.0 

42.25  4..07 

53.7-0.7 

30.03      .00 

85.6-9.9 

20.  X4    .00 

46.8  -9.6 

59-79 +.06 

22.x  4a4 

25.0 

42.34       .XX 

54.5    0.8 

30.06  4*06 

82.6    3.0 

20.  Z7  4.0s 

44.0    9.8 

59.87    .10 

21.7    a4 

35-0 

42.47  -K15 

55.3-0.8 

30.x44.z1 

79.5  -3.1 

20.24  +.» 

4Z.2-4.9 

60.004.15 

2X.34a4 
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50  Draconis. 

ffOctantia. 

CAquUae. 

i/Sagittarii 

Maui 

SoUr 
Date. 

Right 

Declination 

Rliefat 

DMlinadon 

Rlflrt 

DecUaation 

Wgk 

North, 

AacensioB. 

Somth.    . 

NmU, 

AatfA. 

h     m 

•        t 

h 

•       f 

h     m 

• 

h     m 

•       $ 

x8  49 

+7518 

z8 

-89  15 

19     0 

+13  4a 

xg  iz 

-19  7 

Jan.      CO 

• 
33.62  -.10 

m 
47.5-3.4 

m    8 
55  12.5+  S.3 

30.9+3-5 

a 
42.77 +.09 

m 

39.4 -«*o 

• 
39.71+^10 

m 

68.0    ao 

IO.O 

33.61  +.08 

44.1      3.4 

5517-3    6.3 

27.4    3.4 

42.88    •Z3 

37.4     «^ 

39.84    .»5 

68.0    ao 

20.0 

3378     .84 

40.6    3-3 

5525.Z    9.3 

24.Z    3.3 

43.02    .z6 

35-4    ».9 

40.OZ     .18 

68.0    0.0 

ag.9 

34- 10    .40 

37.4   S.I 

55  35-7  M.0 

20.9    3.0 

43.20    .19 

33.6    1.7 

40.20    .az 

68.0 +0.Z 

Feb.     8.9 

34-57    -54 

34-4    "-S 

5548.9  14.3 

z8.o    S.7 

43.41    .aa 

32.0    z.5 

40.43    .«4 

67.9    0.1 

Z8.9 

35.17 +•« 

3Z.9-8.3 

56   4.2+16.8 

x5.5+«.3 

43.64 +.a4 

30.7 -z.a 

40.68  +.a6 

67.7  +0.8 

28.8 

35.89    .76 

29.8    X.8 

562Z.2  17.7 

13.3    z-9 

43.90    .a6 

29.6    0.8 

40.95    .•8 

67.4    0.3 

Mar.    10.8 

36.69    .83 

28.4    z.a 

56395  18.8 

ZZ.6    z.5 

44.17    .•8 

29.0-0.4 

41.24     .30 

67.0    0.4 

20.8 

37-55    -a? 

27.5-0.5 

5658.7  19.5 

10.4    1.0 

44.46   .a9 

28.8    0.0 

41-54    .51 

66.5    0.6 

30.8 

38.43    M 

27.340.1 

57x8.4  Z9.7 

9.6+0*3 

44.75    .30 

29.0+0.4 

41.85     .Sa 

65.9    0.7 

Apr.      9.7 

39.3X-K87 

27.840.8 

57  38.Z+19.6 

9.4    o^o 

45.05  4s3o 

29.6+0.8 

42. 17 +.58 

65.240.8 

X9.7 

40.17    .89 

28.9    Z.4 

5757.4   «9.o 

9.6-0.5 

45.35     .«9 

30.6    z.a 

42.49    .5* 

64.4    0.8 

29.7 

40.96    .75 

30.6     S.O 

58Z6.O  Z8.Z 

Z0.3    0.9 

45.64    .88 

32.0    z.5 

42.81     .31 

63-5    0.9 

May     9.7 

41.67     .66 

32.8    a.5 

5833.5   «6.8 

ZZ.5    1.4 

45-92    .87 

33.7    1.8 

43.12     .30 

62.7    0.9 

19.6 

42.28     .53 

35.5    »-9 

5849.5   «M 

Z3.Z    Z.8 

46.  X8     .85 

35.7    ».o 

43.41     .as 

61.8    0.9 

29.6 

42.77 +-4a 

38.6  43.a 

59   3.7+«S.i 

z5.o-«.z 

46.42  +.83 

37.8 +ik« 

43.69 +.86 

60.940.8  , 

Jnnel    8.6 

43.13    -"Q 

4I--8    3.4 

59x5.7  Z0.8 

Z7.3    a.4 

46.64    .ao 

40.0     8.3 

43.94    .a4 

60.1    0.7 

18.5 

43-35 +-H 

45.3    3.5 

5925.3    8.3 

Z9.8    a.7 

46.82    .z6 

42.3    «.3 

44.16    .80 

59.5    0.6 

28.5 

43.42 -.01 

48.8    3.5 

5932.2   ^5 

22.6     8.8 

46.97    .M 

44.6     8.8 

44.34    .16 

58.9    0.5 

July      8.5 

43-34    .15 

52.3    3.4 

59  36.3+8.« 

25.5    «.9 

47.07    .c8 

46.8    a.z 

44-49    .la 

58.5    04 

18.5 

43.lX-.fo 

55-7 +3.3 

59  37-4- <M 

28.5  -8.9 

47.Z3+.04 

48.94*0 

44.58 +.07 

58.1+0.3 

28.4 

4J«.74    -43 

59.0    S.X 

59  35-6    3.3 

3Z.4    «.8 

47.15    •» 

50.8    z.8 

44-63 +.03 

57.9     0.2 

Aug.      7-4 

42.25    .56 

62.0    cu8 

5930.8     6.8 

34.2     1.6 

47.z3-.04 

52.6    1.6 

44.64 -.08 

57-840.1 

17.4 

41.63    .67 

64.6    %,i 

5923.1    8.9 

36.7    «-4 

47.06    .08 

5+1    X.4 

44.60    .06 

57.8     0.0 

27.4 

40.91    .77 

66.9     S.Z 

5913.0  M.3 

38.9    a-o 

46.96    .za 

55.3    «*a 

44-52    -to 

57.9-0.1 

Sept.     6-3 

40.zo~.84 

68.8+1.7 

59   0.6-13.3 

40.7  -Z.6 

46.82  -.15 

56.3 +«.9 

44.40 -.13 

58.0  -Obi 

16.3 

39.22    .90 

70.3    «.• 

58  46.4  "4.8 

42.0     Z.O 

46.66    .Z7 

57.0    0.6 

44.26    .15 

58.2     0.1 

26.3 

38.30   .»s 

7Z.2    0.7 

58'3z.o  Z5.8 

42.8-0.5 

46.49    .z8 

57-5+0.3 

44.09    .17 

58.3     0.2 

Oct.      6.2 

37-35    .95 

7z.64o.a 

58Z5.0  Z6.Z 

42.9  +0.1 

46.3Z    •z8 

57.6    <M> 

43.92  .  .17 

58.5    0^' 

16.2 

36.40  -w 

71.5 -«-4 

5758.9  »5.8 

42.5    0.7 

46.13    .Z7 

57.4-0^3 

43.74    .17 

58.6     0.1 

26.2 

35.49 -.89 

70.9  -0.9 

5743.4-»4.8 

41-5 +1-3 

45.96 -.16 

57.0  -Ow6 

43.58  -.Z5 

58.7-^' 

Nor.     5-2 

34.62    .83 

69.7     M 

5729.2  XS.3 

39-8    Z.9 

45.8Z     .X3 

56.2     0.9 

43.44    -» 

58.7-0.1 

15.1 

33.83    .74 

68.0    z.9 

5716.9    11.8 

37-6    M 

45.69    .10 

55.2    i.a 

43.33    .09 

58.8     0.0 

25.1 

33-X4  -cs 

65.8    M 

57   6.9    8.6 

35.0    •.8 

45.6Z     .06 

53.9    ».4 

43.26    .05 

58.9    0.0 

Dec.     5-1 

3«-58    -50 

63.2    %A 

5659.8     S.6 

32.0    3.1 

45.56 -voa 

52.3    1.6 

43.22  -.ox 

58.8    ao 

15.1 

S«.i5-*35 

60.2 -^z 

56  55-7- M 

28.7+3.4 

45.56  +.oa 

50.6  -z.8 

43.23 +.03 

58.8    ao 

25.0 

3Z.88    .19 

57.0    3.3 

5654.9+0.8 

25.3    3.5 

45.60    .06 

48.7    1.9 

43.29    .08 

58.9     ObO 

35.0 

31.77 --PS 

53.6-3.4 

56  57.4+  3.7 

az.8+3.5 

45.68  +.10 

46.8  -a.o 

43.38 +.X8 

58.9    0.0 
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APPARENT  PJLACBS  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

dDraconia. 

rDraconis. 

^Aquilae. 

cAquflae. 

Mean 
Solar 
Date. 

Right 
Aacencioii. 

DecUaation 

Right 
Aacttnuon. 

DeeUnation 
North, 

Right 
A  Bconsi  CD. 

DeeUnation 
North. 

Right 
Ascension. 

Declination 

h     m 

•        f 

h     m 

•        » 

h     m 

• 

h     m 

• 

X9  la 

+67  a8 

19   17 

+73   9 

19  20 

+  a  54 

19   31 

-  7  15 

Jan.      ao 

t 

28.27  -b07 

56-1  -3-4 

8 
25.82 -.15 

59-4-^-3 

a 
20.92  +.oB 

38.x  -X.S 

a 
23.92  +.08 

X8.3-O.7 

I0.O 

28.26 -K04 

52.7    3.4 

25.74 -.OX 

56.0    3.4 

21.02    .xa 

36.8    X.3 

24.OX     .XX 

X9.O     0.7 

20.0 

28.35    -15 

49-3    3.4 

25.8X  +.X4 

52.6     3~4 

2X.i6    .X5 

35-5    i*a 

24.14    .15 

19.6    0.6 

29.9 

28.55     '95 

45-9    5.« 

26.02     .16 

49.2    3.a 

2X.32    .18 

34-3    I.I 

24.3X    .18 

20.2     0.3 

Feb.     8-9 

28.85    .34 

42.9    ••9 

26.37     .41 

46.x    t.9 

21.52    .ax 

33-2    0.9 

24.50    .ax 

2a7    0.4 

18.9 

2>24+.4S 

40.2 -S.S 

26.83 +.3« 

43.4 -«.5 

21.74 +.a3 

32.4-0.7 

24.72 +.«s 

2X.O  -«.a 

28.9 

29.70     -SO 

37.9    ••0 

27.4X     .61 

41. 1     t.o 

21.98    .t5 

3X-8    0.4 

24.96   .as 

2X.2     0.0 

Mar.   10-8 

30-23     -35 

36.2    X.4 

28.07     .70 

39.3     1.5 

22.25    -^ 

31.5 -o-i 

25.22     .27 

2X.X  +o.a 

20.8 

30.80     .59 

35.1    0.8 

28.80    .75 

38.1     0.9 

22.52    .18 

31.5 -HJ-a 

25.50    .a8 

20.8    0.4 

30.8 

3Z.4X     .61 

34-7-^1 

29-57     -78 

37.6  -ca 

22.8X      .49 

31-9    0.3 

25.79    .« 

20.3    0.6 

Apr.     9.8 

32.02  +.61 

35.0 -H>.6 

30. 36 +.78 

37.7+«>.5 

23.XZ-K90 

32.540.8 

26.09 +.30 

19*5  4«.9 

19.7 

32.62     .39 

35-8    x.a 

31.14    .76 

38.5    I.I 

23.41    -SO 

33.5    1.1 

26.40    .90 

X8.5    x.x 

29.7 

33.20     .36 

37.3    X.8 

31.88     .7a 

39^    1.7 

23.70     .89 

34-7    1.4 

26.70    .30 

17.4    i.« 

May     9.7 

33.74     -51 

39-4    «'3 

32.57     -«5 

4X.8     S.3 

23.99  .rf 

36.2    x.6 

27.00    .19 

x6.X    x.3 

Z9.6 

34-22    .43 

41-9    9-7 

33.18     .36 

44-3    «.7 

24-27    .«7 

37-8    1.7 

27.29    .a8 

14-7    1.4 

29.6 

34-63 +-37 

44.9+3.1 

33.69+46 

47-2 -fS.© 

24.53 +.i5 

39.6  +X.8 

27.56 +.a6 

13.3 +«'4 

June     8.6 

34-97    .«9 

48.x    3.3 

34-"    .35 

50.3    3.3 

24.76    .aa 

41.5      !•« 

27.8Z     .84 

X1.9    1.4 

18.6 

35- 2X    .19 

51.6    5.3 

34-40    -^ 

53-7    3.3 

24-97    -19 

43-3    i^ 

28.03    .ao 

10.5    1.3 

28.5 

35.35 -»--io 

55-x    3.6 

34.56 +.10 

57.3    3.6 

25- X4    .15 

45-1    1-8 

28.2a    .17 

9*2    x.a 

July      8.5 

35.40     -00 

58.7    3.6 

34.60  -.<g 

60.9    3*6 

25.27    .11 

46.8    x.7 

28.37    .X3 

8.0    x.x 

18.5 

35.35  -•«<> 

62.3+3.5 

34.51  -.«« 

64.4  +3.3 

25.36 +W07 

48.4  +1.5 

28.47  +.09 

6<^+xu> 

28.5 

35.20    .to 

65.7    3.3 

34.29    .96 

67.9     3.3 

25.4X  +.oa 

49.9    x.4 

28.54 +.04 

6.0    0.8 

Aug.      7-4 

34-95    -«9 

68.9    3.0 

33-94    .40 

71.x     3.1 

25.4X  -.ca 

5X.2    x.a 

28.55    .00 

5-2    0.7 

17.4 

34.62    .37 

71.8    t,7 

33-49    -31 

74.1     ^ 

25.37    .06 

52.3    1.0 

28.53 -.04 

4.6    0.3 

27.4 

34-21    .44 

74.4    a-4 

32.93    .60 

76.7    1.5 

25.29    .» 

53.2    0.8 

28.46    .08 

4.2    0.4 

Sept     6.3 

33.74 --50 

76.5  +a.o 

32.29 -.68 

79.0 +«.i 

25.18-WX3 

53.9  "to-C 

28.36  — .xa 

3.840.3 

16.3 

33.21    .55 

78.3    1.5 

31-57    -74 

80.8     X.6 

25.04    .X5 

54.4    ©•4 

28.23    .X4 

3.74^-1 

26.3 

32.64    .58 

79.5       X.O 

30.81     .78 

82.2     I.I 

24.88   .xe 

54.7 -H^a 

28.08     .x6 

3.6    0.0 

Oct      6.3 

32.05    .59 

80.3+0.5 

30.00    .8z 

83.x    0.6 

24.71     -17 

54.8     OWO 

27.92     .x6 

3.6-o.x 

s6.a 

3x45    -39 

80.5 -o,i 

29.19    .8x 

83.4+0.1 

24.55    .x6 

54-7 -o-« 

27.75     .16 

3.8    o.a 

26.2 

3a86  -.57 

80.2  -0.6 

28.39 -.79 

83.2  -«.5 

24.39 --13 

54-4 -^4 

27-59-^15 

4.0-0.3 

NofT.     5> 

30.31    .53 

79.2    i.a 

27.62    .74 

82.4    1.0 

24.25     .13 

53-9    0-6 

27-45     .13 

4.3    0.4 

15.2 

29.80    .48 

77.8    X.7 

26.91     .4S8 

8x.x    1.6 

24.13    .xo 

53-2    o»7 

27.34     •» 

4.7    0.4 

25.x 

29-35     41 

75-9    «.a 

26.27     .39 

79.3  --I 

24.05    .07 

52-3    ©•9 

27.25     -07 

5.2    O.S 

Dec.     5-z 

28.98    .33 

73-4    «•« 

25.72     ^9 

76.9    «'3 

24.00  -.03 

5X.3    x.x 

27.20 -.03 

5.8    0.6 

X5-X 

28.69 -.83 

70.6  —3.0 

25-29 -.37 

74.2-0.9 

23.99 +.01 

50.2  -i.a 

27.X9+.OX 

6.4-0.6 

25.0 

28.5X     .13 

67.5   s-« 

24.99     •«3 

71.I    3-a 

24.02      M^ 

48.9    1.3 

27.22    .05 

7.x    0.7 

35^ 

28.43  -•<« 

64.2  -3.4 

24.83 -.xo 

67.9 -3.4 

24.09 +WO9 

47.6  -x.3 

27.29  +.09 

7.8-^7 

23 
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Mean 
Solar 
Data. 

7Aqaila& 

aAquilae. 
(Altair.) 

eDraconls. 

/^AquiUe. 

Right 
AacensioD. 

Declinatfon 
North, 

Aacenaioa 

DocllnatioD 
Ktrth. 

Right 
Aacenaion. 

Dadinadoii 
North, 

Right 

Daclinadcn 
North. 

h     m 
19  41 

• 

+10  ai 

h     m 

19  45 

+  8  35 

h     m 
.         19   48 

• 

+70  0 

h     m 
1950 

• 

+  68 

Jan.      0.0 

a 
24.16  -f.^ 

m 

51-3 -1.7 

a 
47-97  +.05 

• 

54-5 -«-5 

a 
26.84  -.19 

• 
341 -S.« 

a 
17.78  +.03 

• 
65.4-1.4 

IO.O 

24.24    .09 

49-7    »-7 

48.04    .09 

52.9     X.6 

26.71  -.07 

30.8    S.S 

17.85     .09 

64.0     X.4 

20.0 

24.34     -'3 

48.0    Z.6 

48.15    .za 

51.4    1-5 

26.70  +.05 

a7-5    S-4 

17-95     .« 

62.5     M 

30.0 

24.49     .16 

465     »-5 

48.29    .Z3 

49.9     1.4 

26.81     .17 

24.1    3.3 

X8.09     .IS 

6x.2     x.3 

Feb.     8.9 

24.66     .19 

45-0    »-3 

48.46     .zB 

48.6      t.3 

27.04     .tB 

ao.9    S.Z 

Z8.25     •^ 

60.0     I.Z 

18.9 

24.86  +.» 

43.8  -1.0 

48.66  +.tz 

47.5 -«-o 

27.38  +.39 

18.0 -«.8 

18.45  +-M 

59.0-0.9 

28.9 

25.09      .84 

42.9    0.7 

48.88      .24 

46.7      0.7 

27.82     .48 

15.4     «.3 

18.67    .«s 

58.3    0.6 

Mar.   10.9 

25.34     .a« 

42.4  -0.4 

49.13     -aC 

46.2  --O.3 

28.35     .36 

X3.3     1.8 

X8.9Z     dl9 

57-9 -«.« 

20.8 

25.60     ,XJ 

42.2    0.0 

49.40    .^ 

46.1  +0.1 

28.94    JSa 

ZI.8    1.3 

X9-X7    -V 

57-8  4^z 

30.8 

25.89     .ag 

42.4+0-4 

49.68     .n 

46.4  0.4 

29.58     .66 

10.9 -«.6 

19.45    •* 

58.1    0.4 

Apr.      9-8 

26.18  +.30 

43.0+0.8 

49-97  +-30 

47.0+0.8 

30.25  +.68 

10.7  +0.Z 

19.74  +.«9 

58.740.8 

19.7 

26.48     .30 

44.0     1.1 

50-27    -30 

48.0   I.I 

30.93     -^ 

XX.I     ©.7 

20.04    .30 

59.7    «-i 

29.7 

26.78     .30 

45-3    1.4 

50.57    .30 

49.3    1-4 

31.60     .03 

X2.2     Z.3 

20.34     .90 

6a9    x.4 

May     9.7 

27.07     .ag 

46.9    1.7 

50.87     .39 

50.8     1.7 

32.24     .61 

13-8     1.9 

20.64     .39 

62.5    1.6 

19.7 

27.36    ^ 

48.7    1.9 

51.16    .a8 

52.7    x-9 

32.83     .36 

16.0    ••4 

tO.93     M 

64.2    Z.8 

29.6 

27.63  +.a6 

50.7  +".! 

51.43  +-a6 

54-7 -Huo 

33.35  +.48 

18.6+3.8 

ax.ao  +.§6 

66.  z  +Z.9 

June     8.6 

27.87     .as 

52.9    t.a 

51.68     .34 

56.8    3.x 

33.79     .39 

2X.6    s.« 

21.45  .  •«4 

68.  z    a.o 

x8.6 

28.09    .ao 

55.1    a.a 

51.91     .« 

58.9    t.a 

34-14     -30 

«4-9    5.4 

2Z.68    .tz 

70.Z    1.0 

28.6 

28.27    .16 

57-3    «.« 

52.09     .Z7 

6x.i    a.z 

34.38     .19 

28.3    S.6 

2X.88     .18 

72.2    8.0 

July      8.5 

28.42     .n 

59.5    «•» 

52.24     .13 

63.  z    t.o 

34.52  +.08 

32.1     S.6 

a2.03     •Z4 

74-1    «.» 

18.5 

28.52  +.08 

61.5  +a.o 

52.35  +-09 

65.x  +Z.9 

34-55  --03 

35.7+3.6 

22.15  +U)9 

76.0 +Z.8 

28.5 

28.58  +.04 

63.4    X.8 

52.42  +.04 

67.0    1.7 

34-47     •X3 

39-3    3-5 

22.22  -Kos 

77.7     1.6 

Aug.      7-4 

28.60  -.ox 

65.  z    1.6 

52.44     .00 

68.6    x.6 

34-28     .34 

42.8    S.3 

22.24     .00 

79.2     x.4 

17.4 

28.57     .05 

66.7    1.4 

52.42  -.04 

70.x     X.4 

33-99    .34 

46.0    S.Z 

S2.22  -b04 

8a5    z.3 

27.4 

28.50    .09 

68.0    i.a 

52.35     -08 

71.3    1.1 

33.60    .43 

49.0     3.8 

a2.l8     .08 

8z.6    X.O 

Sept     6.4 

28.40  — .za 

69.0  +0.9 

52.26  -.zi 

72.3+0.9 

33-13  --50 

51.6 +M 

22.07  -.ZZ 

82.5  +0.8 

16.3 

28.26    •14 

69.8    0.7 

52.13     .14 

73-x    0.6 

32.59    -57 

53.9    ""O 

2X.95     .14 

83.2    0.5 

26.3 

28.X1     .16 

70.3    0.4 

51.98     .z6 

73-6    0.4 

32.00     .68 

55.7    «.5 

2x.8o    .x6 

83.6    cs 

Oct.      6.3 

27.94     .17 

70.6  +0.1 

51.81     .Z7 

73-9  +0.1 

31-36     .65 

57-0    1.0 

2X.64     .16 

83.8  +O.X 

16.3 

27.76     .17 

70.6-0.1 

5X.64     .Z7 

73-9-0.1 

30.70     .66 

57-8+0.3 

8Z.47     .X6 

83.8  -O.X 

26.2 

27.60  -.16 

70.4  -0.4 

51.48  -.x6 

73-7-0-3 

30.04 -.65 

58.0   0.0 

2X.31  -.16 

83.6  -0.4 

Nov.     5-2 

27.44     -'4 

69.8    0.6 

51-33     .14 

73.2    0.6 

29.40     .63 

57.7 -o.« 

21. Z6     •X4 

83.x    0.6 

15.2 

27.32      .13 

69.1    0.9 

51.20       .Z3 

72.5    0.8 

28.78     .39 

56.8    z.a 

21.03     .xs 

82.4    0.8 

25.2 

27.21       .09 

68.1      X.I 

51.10       .09 

71.6      Z.0 

28.22     .53 

55.3     «.7 

20.93      .09 

8z.6    X.O 

Dea     5-1 

«7-i4    -05 

66.9     X.3 

51.03       .05 

70.4    i.a 

a7-74    -45 

53.4    •-« 

80.86     .03 

80.5      I.X 

15.1 

27.11  -.01 

65.4-1.5 

50.99  -.01 

69.x  -Z.4 

27-33  --S6 

50.9-1.6 

tO.82  -.03 

79.3  -I.S 

25.1 

27.12  +.03 

63.9    z.6 

51.00  +.03 

67.7    X.5 

27.02   .35 

48.x    3*0 

20.83  +.08 

78.0    x.4 

35.0 

27.16  +.06 

62.2  -1.7 

51.04  +.06 

66.x  -1,6 

26.83  -.X4 

45-0 -»-a 

to.87  +.06 

76.5  -Z.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

rAqnilae. 

aCepheL 

d^CaprioomL 

aPayonia. 

Meaoi 

Solar 
Data 

Rigbt 

DeclinaUon 

Right 

Declinatlan 

Right 

Declination 

Right 

Declination 

Ascension. 

N^rtk. 

AsconsioiL 

Nartk. 

Ascension. 

&mth. 

Ascension. 

&mik. 

h      m 

• 

h     m 

• 

h      m 

• 

h     m 

•       * 

19  59 

+  659 

ao  la 

+77  33 

20   12 

—  12   51 

20   17 

-57  3 

Jan. 

O.I 

s 
9.XO  +.04 

m 

23.Z-X.4 

8 
12.57-  .45 

• 
83.3 -«.9 

8 

23.52 +.0* 

m 
42.7-0.3 

8 

34.67 +.o« 

• 
49.8+8.8 

ZO.O 

9.16    .08 

2Z.8     1.4 

Z2.2Z      .87 

80.2    S.X 

23.59      .08 

43.0     0.8 

34.72      .09 

47.5    •.4 

20.0 

9.25    •" 

20.3  1.4 

Z2.O3-  .08 

77.0    3.3 

23.68      .XI 

43.2     0.8 

34.84      .15 

45.1   t-S 

30.0 

9-38    .14 

Z9.0    x.s 

Z2.05+  .XI 

73.6    3.3 

23.8Z     .14 

43-3 -0.x 

35.03    .it 

42.6     8.S 

Feb. 

9.0 

9.54    •»7 

17.7  l.« 

Z2.a5      .89 

70.4     3.8 

23.97    .«7 

43.3+0.1 

35.28     .88 

40.x     8.3 

18.9 

9.73 +.» 

Z6.7  -0.9 

Z2.64+  .47 

67.3  -«.9 

24.z6-l'.8o 

43.2  +0.8 

35.58 +.33 

37.6+^4 

28.9 

9.94     •« 

16.0   0.6 

13.19   .63 

64.6    8.3 

24.37     .«3 

42.9    0.4 

35.93     .37 

35.3     «.3 

Mar. 

Z0.9 

10.18     .25 

15.5-0.3 

13.90  .77 

62.2      8.X 

24.6Z      .85 

42.4    o»5 

36.33     .4a 

33.0     8.1 

20.8 

10.43     .87 

X5.440.1 

X4.74     .88 

60.4    X.5 

24.87     .87 

4X.8    0.7 

36.76    .45 

3X.0     X.9 

3a8 

XO.7Z     .SB 

15-7    0.5 

Z5.67   .96 

59.2    0.9 

25.15     -^9 

4Z.O    0.9 

37-23    -48 

29.2    X.7 

Apr. 

9.8 

zz.oo+.ag 

16.3  +a8 

z6.66-l-x.oi 

58.5  -0.3 

25.44 +.30 

40.0 +X.X 

37.72 +.30 

27.6  +1.4 

19.8 

ZZ.29    .90 

17.3    1.1 

Z7.69  x.oa 

58.5+0.3 

25.75     .31 

38.9    x.a 

38.23    .SI 

26.3     1.8 

29.7 

ZZ.60    .30 

z8.6    X.4 

Z8.7Z    t.00 

59.2     X.0 

26.06     .31 

37.fi    1.3 

38.75    .5t 

25.3     0.8 

May 

9.7 

XI.90    .30 

20.  z    X.7 

19.69     .95 

60.5    1.6 

26.38    .sx 

36.2    i^ 

39.27    .5t 

24.6    O.S 

19.7 

Z2.Z9    .ag 

2Z.9    X.9 

20.6z     .87 

62.3    S.X 

26.69    .30 

34.8    x.4 

39.78    .50 

24.3 -hJ.* 

29.7 

X2.47  +.97 

23.8  +a.o 

2Z.434-  .76 

64.64*5 

26.99 +.89 

33.5 +M 

40.28 +W48 

24.3-0.8 

June 

8.6 

12.73    -as 

25.9    t.X 

22.  Z4    .64 

67.4     8.9 

27.27    .•7 

32.x    1.3 

40.74    .44 

24.7    as 

z8.6 

12.96    .sa 

28.0    t.1 

22.7Z     .49 

70.5    S.a 

27.52     .14 

30.8      X.8 

4Z.Z6    .99 

25.4   a8 

28.6 

Z3.Z6    .18 

30. Z     t.X 

23.Z3     .83 

73.9    3.4 

27.75     •« 

29.6     X.I 

41.52     .34 

26.4    1.8 

July 

8.5 

13-32    'H 

32.  Z      8.0 

23.38+  .17 

77.4    3.6 

27.94    •»7 

28.6  0.9 

41.83     .V 

27.8    t.s 

X8.5 

13.45 +•» 

34.0 +X.8 

23.47     .00 

8z.O+3«6 

28.09 +.13 

27.8  +0.8 

42.07 +.80 

29.3-1.7 

28.5 

Z3.52    .06 

35-8    1.7 

2339-  .17 

84.7     3.6 

28.Z9    .06 

27.Z    0.6 

42.23     .18 

3Z.I     1.8 

Aug. 

7.5 

X3.56  +.01 

37-4    1.5 

23.14     .33 

88.3     3.5 

28.25  +.o« 

26.5    0.4 

42.3Z  +.04 

33.0    1.9 

17.4 

13.55  -.03 

38.8    X.3 

22.73     .48 

91.7    3-3 

28.27  -^« 

26.2    0.3 

42.32 -.04 

34.9    x.9 

• 

27.4 

13.50    .07 

40.0     X.X 

22.  Z7     .6a 

94.9    3.x 

28.23     .OS 

26.0+0.1 

42.24     .IX 

36.9    ».9 

Sept 

6.4 

Z3.4Z  -.10 

4Z.O-HW9 

2Z.48-  .75 

97.84^ 

28.Z6-J9 

25.9    0.0 

42.ZO-WX8 

38.7-1.7 

16.4 

13.29    •« 

41.7    0.6 

20.67    .K 

ZOO.4    8.4 

28.06     .18 

25.9-0.1 

41.89    .«3 

40.3     ».5 

26.3 

13.15    .'5 

42.2    0.4 

19.76  .95 

Z02.6    x.9 

27.92    .X4 

26.x    0.8 

4Z.63     .88 

4Z.7    1.8 

Oct. 

6-3 

Z2.99    .16 

42.5 +o.« 

X8.78     I.OX 

X04.3    x.3 

27.77    .X3 

26.3    0.8 

4X.33  .31 

42.8    a9 

X6.3 

Z2.82    .16 

42.5  -0.1 

17.74  1.03 

ZO5.5      X.O 

27.6Z     .x6 

26.5    0.5 

4Z.OX     .33 

43.5    0.5 

26.2 

z2.66-.x6 

42.3-0.3 

x6.68-x.c5 

Z06.2  40.4 

27-45 -^15 

40.69 -.s« 

43.8 -ax 

Nov. 

5-2 

Z2.5Z     .14 

4Z.9  0.5 

Z5.62   X.04 

zo6.4-«.x 

27.30    .14 

27.Z    as 

40.38     .30 

43.7+0.3 

15.2 

12.37     -M 

4Z.2  0.7 

Z4.59  X.00 

Z06.0    0.7 

a7.x7    .18 

27.4    O.S 

40.09     .86 

43.Z    a8 

25.2 

12.27     .09 

40.4  0.9 

13.62     .9a 

Z05.0    1.3 

27.06    .09 

27.8    o>5 

39.85     .M 

42.  Z      Z.8 

Dec 

5-1 

12.  Z9     .06 

39.3  ».l 

Z2.74     .88 

Z03.4    Z.8 

26.99    .05 

28.  Z     ObS 

39.66     .16 

40.8    1.6 

I5-X 

Z2.Z5  —.08 

38.2-1.3 

zz.ge-  .70 

zoz.3-«.s 

26.95 -.08 

28.4 -©.3 

39.53 -•«> 

39.1 +X.9 

25.1 

Z2.i4+*ox 

36.8  1.4 

11.35    .55 

98.8    8.7 

26.94  +bOX 

28.7    ObS 

39.46 -.03 

37.Z     2.x 

35-x 

Z2.Z8  +.05 

35.4 -J.4 

Z0.88-  .39 

95.9-3.0 

26.97 +.05 

29.0 -O.S 

39.47 +.04 

34.9 +*S 
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AFPAHRNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTOM. 

rCygni 

vCapricomi 

.      tDelphini 

Groombridge  324x.    \ 

Mean 

Solar 
Date. 

Right 
.Aacenaion. 

Declinadon 

Right 
Atcenaion. 

Declination 
SmUk, 

Right 

Declination 
North, 

Right 
Aacenaioa. 

DecUnadon 
Nwrtk, 

h     m 

0                9 

h     m 

• 

h     m 

• 

h     m 

• 

20   18 

+39  55 

20   21 

—  18    32 

20  28 

+10  57 

20  30 

+73   10 

Jan. 

O.I 

a 
33.11 -.OS 

• 

53.0  -a.6 

a 
28.85  +.03 

m 
49.9 +0.X 

a 
20.06  -hot 

• 
84.9-1.5 

a 
22.40-^33 

79.5^8   . 

IO.O 

33.XO+.0X 

50.2     8.8 

28.91    .07 

49.8      O.X 

20.09    .04 

23.4     ».5 

22.X3     .81 

76.6     3.1 

2ao 

33.H    -o* 

47.4    «.« 

28.99    .xx 

49.6      0.8 

20.15    .08 

21.8    1.5 

2X.99-.0B 

73.4     3.3 

30.0 

33.2a     .XI 

44.6    a.8 

29.12     .X4 

49.4     0-3 

2a24    .XX 

20.3    1.4 

2x.97+.o$ 

70.0     3.3 

Feb. 

9.0 

33.35    .15 

4Z.9    a.6 

29.27    .X7 

49.0     0.4 

20.37   -u 

X9.O     X.3 

22.09    .x8 

66.8    3.8 

Z8.9 

33.5a +.19 

39.5  -«.3 

29.46  +.ao 

48.5+0.5 

20.53 +.17 

X7.8  -X.X 

22.34+^31 

63.6-3.0 

28.9 

33.74    -'S 

37.3    1.9 

29.67    .83 

47-9    0.7 

20.72      .80 

16.9    0.8 

22.72     .43 

60.8    8.7 

Mar. 

X0.9 

33-99    .«7 

35.6    X.3 

29.91     .85 

47.2    0.8 

20.94      .83 

X6.3    0.4 

23.20     .53 

58.3     8.8 

2a9 

34.a8    .30 

34.4    «.9 

30.17     .87 

46.3    0.9 

2Z.Z8     .85 

Z6.0-0.X 

23.78    .6a 

56.4     1.7 

30.8 

34.59    -sa 

33.8  -0.4 

30.45    .99 

45.3    x.i 

21.44  •«? 

x6.x  +0.3 

24-44    .«9 

55-0     I.I 

Apr. 

9.8 

34-93 -KS4 

33.7 +o.« 

30.75  +.31 

44.x +x.a 

21.72  +.89 

X6.6+0.7 

25.15+^73 

54.2-0.5 

19.8 

35.27    "SS 

34.1    0.8 

31.07   .aa 

42.9    1.3 

22.01    .30 

17.5    1.1 

25.90    .75 

54.040.8 

29.7 

35.63    .35 

35.2    1.3 

31.39      .38 

41.6    1.3 

22.31  .31 

x8.8    X.4 

26.66    .73 

54.5    0.8 

May 

9.7 

35.98    .35 

36.8     X.8 

31.71     .38 

40.3    1.3 

22.62   .30 

20.3    X.7 

27.40    .73 

55-6    1.4 

19.7 

36.33    .53 

38.8    8.a 

32.03     .38 

38.9    1.3 

22.92  .30 

22.2     X.9 

28.x  X    .« 

57.3    i.» 

29.7 

36.65 -Ksi 

4x.a4«.6 

32.34 +.30 

37.7  +«•« 

23.2a +.89 

24.8 +«.x 

28.76  +.6x 

59.6 +8^ 

June 

8.6 

36.95    .aB 

44-0   •.9 

32.64     .88 

36.5    I.I 

23.49     .87 

26.4     S.8 

2934    .53 

62.2   8.9 

z8.6 

37.21    .84 

47.0    S.I 

32.9X     .86 

35.4    1.0 

23.75     •H 

28.7    a.s 

29.83    .44 

65.3    3.« 

28,6 

37.43    .» 

50.2    3*9 

33.15    .w 

34-5    0.8 

2397     .«> 

31.0    1.3 

30-2I    .33 

68.6   3.4 

July 

8.6 

37.6X    .15 

53.5    S.3 

33.35    -18 

33.8    0.7 

24.16    .17 

33.2    •-« 

30.48     .81 

72.2    3.6 

18.5 

37.73 -Km 

56.843.3 

33.5X  -^14 

33.2+0.5 

24.30  +.13 

35.4  +«-i 

30.64 +.09 

75.8+3.7 

28.5 

37.81  +.04 

60.0    3.a 

33.63     .10 

32.8    0.3 

24.4X     .08 

37.5    «.o 

30.67-^ 

79.5    3.7 

.Aug. 

7.5 

37.82  ~.ox 

63.x    3.0 

33.70+^05 

32.640.1 

24.47 +.04 

39.4    x-8 

30.58      .15 

83.2    3.6 

17.4 

37.79    -06 

66.0    a.8 

33.72     u» 

32.6    0.0 

24.48  -.01 

4X.I     X.6 

30.37    .«6 

86.7    3.4 

27.4 

37.70    .11 

68.7    a.5 

33.70 --«H 

32.7-0.1 

24.45     .05 

42.5     «-4 

30.06     .37 

90.1     3.8 

Sept 

6.4 

37.57 -^rt 

7x.o4^a 

33-64 -.08 

32.9-0.8 

24.38 -.09 

43.8  +I.X 

29.64  -.47 

93.2 +«.9 

16.4 

37.40    .19 

73.0    x.8 

33.53     .x« 

33-2    0.3 

24.28      .18 

44.7    0.9 

29.12     .56 

95.9     8.6 

26.3 

37.20      .31 

74.6    1.4 

33.40    -H 

33.5    0.4 

24.15      .14 

45.5    •.« 

28.53      .«8 

98.3     8.1 

Oct 

6.3 

36.97    '"S 

75.8    x.o 

33.25    .16 

33.9   0.4 

24.00      .15 

45.9    •.3 

27.88      .67 

ioa2    1.7 

16.3 

36.73    *M 

76.5 +«.5 

33.09    .16 

34.2    0.4 

23.84    .16 

46.2  +O.X 

27-19      -71 

IOX.7     1.8 

36.2 

36.49 -.24 

76.8    0.0 

32.92  -.xtf 

34.6  -0.3 

23.68  -.x« 

46.x  -0.8 

26.47 -%7i 

X02.6  +0.6 

Nov. 

5.2 

36.26    .13 

76.6  -0.5 

32.77    -'S 

34.9   0.3 

23.5a    -'S 

45.8    a5 

25.75    .71 

X02.9  4o»i 

15.2 

36.04    .ai 

75.9    0.9 

32.63     .X3 

35.1    o.a 

23.38    .13 

45.2    0.7 

25.04    .69 

X02.7-0.5 

35.2 

35.85    .18 

74.7     «.4 

32.52     .XO 

35.3    o.a 

23.26    .xx 

44.4    0.9 

24.37     .64 

X01.9    bX 

Dec 

5.1 

35.68    .15 

73.x     X.8 

32.43    .07 

35.5 -••» 

23.16   .08 

43.3    i.x 

23.75    .38 

X00.5  1.7 

X5.1 

35.56 -^XI 

7x.i-t.a 

32.38 -.03 

35.5    0,0 

33. 10 -.05 

42.1  -x.3 

23.21  -.50 

98.6-8.8 

as-i 

35-47    .05 

68.8    a.s 

32.37 +.0X 

35.5    0.0 

23.06  -.01 

40.7    x.4 

22.76    .40 

96.2    8.6 

35.1 

35.43 -.oa 

66.2-8.7 

32.40 +.04 

35.5 +0.J 

23.07  +.08 

39.2 -X.5 

22.42  —.89 

93.4 -«-9   1 
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APPARENT  PLACES  FOR  THE  XJPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solw 
Data. 

aCygnL 

^AqnariL 

xa  Tear  Cat  1879L 

vCygnL 

Right 
AicenaioiL 

Decllnatioii 

Right 
Atcenaion. 

DocUnatioii 
Sf$itA. 

Right 
AacenaioB. 

Dadinatlan 
North. 

Right 

DaeUnatlon 
North, 

h     m 

ao  37 

+4454 

h     m 

ao  47 

• 

—  9  ai 

h     m 

ao  5a 

+to    9 

h     m 

ao  53 

+40  46 

Jan.     O.X 

• 

56.  IX  -.07 

m 

63.6  -4.6 

8 
9.04  +.01 

• 

6a2-ow4 

8 
4.70-  .79 

m 
83.5 -*5 

• 
az.26  -.07 

m 
35.5^*4 

10.  z 

56.06  -.oa 

60.9    3.8 

9.06      .04 

60.6    0.4 

4.02      .37 

80.8    3.8 

2X.2X  —.03 

33.0     «.« 

20.0 

56.06  +.QS 

58.0    3.9 

9. 12     .07 

60.9    0.3 

3.56     -34 

77.8    S.X 

2X.2X  +.08 

30.3    t.7 

30.0 

56.H    .08 

55.x     «.9 

9. 21      .XX 

6z.2    0.3 

3.34-  .xo 

74.6    3.« 

2X.25      .06 

27.5    «-7 

Feb.     9.0 

56^22     .13 

52.2     3.7 

9.33     .14 

6x.3-ai 

3.36+  .14 

71.3  s.« 

aX.33     .XI 

24.8     8.6 

X9.0 

56.37 +.18 

49.6 -«.5 

9.48  +.X7 

6X.3  +0.X 

3.62+  .38 

68.x -s-i 

ax.47  +.X3 

22.3-8.4 

28.9 

56.57    .M 

47.2     3.3 

9.66    .19 

61.0    0.3 

4.X2     .61 

65.  Z     8.8 

21.64       .30 

20.0     8.x 

Mar.    X0.9 

56.82    .27 

45.3    X.7 

9.87    .33 

60.6    0.3 

4.84     .8x 

62.4    3.4 

21.86     .34 

x8.x    x,7 

20.9 

57."    -30 

43.8      X.3 

10.  xo    .34 

60.0    0.7 

5.75     .99 

60.2     8.0 

22.  X2      .38 

X6.7      1.8 

30.8 

57-43    -33 

42.9  0.7 

XO.36     .87 

59*2    0.9 

6.8x  X.U 

58.5     X.4 

22.42   .31 

X5.7  ©.7 

Apr.     9.8 

57.77 +-36 

42.5 -ft.1 

10.63  +.89 

58.2 +I.X 

8.oo+i«a3 

57.3 -«.8 

22.74  +.33 

15.4 -^« 

19.8 

58.14     .37 

42.7 -H).5 

X0.93  .30 

56.9    x.3 

9.26  X.38 

56.8 -.e.8 

23.08   .33 

15.5 +«.s 

29.8 

58.52     .38 

43.5    ».x 

11.23  .31 

55.5    x.3 

10.55     X.89 

56.9+0.4 

23.44     .36 

16.3    t.0 

May     9.7 

58.90    .38 

44.9    x.« 

11.55'   .31 

54.0    X.6 

XX.83   x.«6 

57.6    1.0 

23.80  .36 

X7.6  1.5 

19.7 

5927     .36 

46.8     3.1 

XI.86    .31 

52.4    1.6 

X3.07   X.X9 

38.9    1.6 

24.X7  .35 

• 

19.3  •.• 

29.7 

59.62 +.34 

49.1  +8.5 

12.17 +.30 

50.8  +X.6 

X4.22+X.09 

6a7+s.i 

24.51  +.34 

az.6+«^ 

Jime    8>6 

59.95     .31 

51.8  3.9 

X2.46     .89 

49.2    x.6 

15.25     .93 

63.x     8.6 

24.84   .31 

24.2   0.7 

z8.6 

60.24    •<7 

54.8  3.1 

12.74     .86 

47.6    1.5 

16.12     .79 

65.9    ".9 

25.14     ."B 

27.0    3.0 

28.6 

60.50    .ts 

58.0  3.3 

12.99    .«3 

46.x     1.4 

X6.83     .6x 

69.0     3.3 

25.40     .84 

30.1    5.a 

July     8.6 

60.70    .x8 

61.4    S-4 

13.20     .80 

44.8    1.3 

17.34     .41 

72-4    S.5 

25.62     .19 

33.4    S.3 

X8.5 

60.85  +.xa 

64.8+3.4 

13.38 +wx6 

43.6 +X.X 

X7.66+  .81 

75.9 +S.6 

25.78 +.X4 

36.7 -H-s 

28.3 

60.94    .06 

68.2    3.3 

13.51     .XX 

42.7    0.9 

17.76     .00 

79.6    3-7 

25.90     .09 

40.0   5.3 

Aug.     7.5 

60.97  4-.01 

71.5    3.3 

13.60    .07 

4X.9    0.7 

17.65-  .8X 

83.3    S.7 

25.96  +.03 

43.2    3.a 

17.5 

60.95 -.05 

74.7    3.0 

13.64  +.03 

4X.2    0.5 

17.34     .41 

86.9    3.6 

25.97  -.03 

46.3    3.0 

27.4 

60.88    .10 

77.6    8.8 

13.64  -.03 

40.8    0-3 

X6.83   .60 

90.4    3.4 

25.92     .07 

49*2    3.7 

Sept     6.4 

60.75 -.15 

80.2  +3.3 

13.60  -.06 

40.6  +0.3 

X6.X4-  .76 

93.8+5.3 

25.83  -.13 

5X.8+3.4 

16.4 

60.58     .19 

82.5     3.1 

13.52     .XO 

40.5    0.0 

15.27  .94 

96.8     8.9 

25.69     .xft 

54.X    8.x 

26.3 

60.37     .S3 

84.4  1.7 

Z3.41    .xa 

4a5-o.i 

14.26  1.07 

99.5  •.s 

25.5*     .x8 

56.0    x.7 

Oct     6.3 

60.14     .34 

85.9     x.3 

13.28    .14 

40.7    0.8 

X3.X3  l.x8 

XOX.8     8.X 

25.32       .31 

57.5    X.S 

16.3 

59.88     .36 

87.0    0.8 

X3.13    .X5 

40.9    0.3 

zi«9o  1.80 

X03.7    1.6 

25.10       .33 

58.6    0.9 

26.3 

59.62  -.36 

87.5  40.3 

12.98  -.15 

41.3-0.3 

xo.60-x.33 

XO5.O  +X.X 

24.87  -.33 

59.3  ■Hj.4 

Nov.     5-2 

59.36  .35 

87.6  -0.3 

12.83    .14 

4X.6    0.4 

9.27  X.33 

105.8  +^3 

24.63       .33 

59.4 -O.X 

15.2 

59.12     .34 

87.1    0.7 

12.69    .13 

42.1    0.4 

7.94  x.33 

X06.X-0.X 

24.4X       .33 

59.x    ©.6 

25.2 

58.89     .31 

86.2     1.3 

X2.57    .XX 

42.5    «.♦ 

6.64  x.36 

105.7  0.6 

24.20       .80 

58.3     X.O 

Dec     5-2 

58.69    .x8 

84.8    X.6 

Z2.48    .08 

43.0    0.3 

5.41  X.17 

XO4.8      X.8 

24.02     .17 

57.x    X.5 

15.1 

58.53-^x4 

82.9 -.«.x 

12.42  -U)5 

43.4-^.5 

4.29-X.05 

103.3 -x.7 

23.87  -.X4 

55.4  -X.9 

25.1 

58.4X     .lO 

80.6    3.4 

12.38  -.03 

43.9    0.4 

3.3X     .«9 

XOI.3     8.3 

23.75     .xo 

53.3    a.a 

351 

58.33 -.06 

78.1-^7 

12.38  +.08 

44.3-0.4 

2.51-  .71 

98.8  -8.6 

23.67  —.06 

50.9 -a.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

If 

Sc 

6V  Cygni 

CCygni 

aCepheL 

zPegasL 

ite. 

Risbt 

Declination 

Right 

Declination 

Riffht 

Declination 

Right 

DedinatioQ 

AKensioD. 

North, 

Ascension. 

North, 

North, 

North. 

h     m 

0        f 

h     m 

• 

h     m 

• 

h       88 

• 

21       2 

+38  14 

21      8 

+3948 

21    16 

+6a    8 

21    17 

+19  ai 

Jan. 

O.X 

8 

l8.6i  -.06 

m 
59.5 -^« 

a 
35.09 -.05 

m 

37.0  -a.o 

• 
6.57 -.a4 

• 
84.8 -8.4 

a 
2z.8o-^ 

• 
69.9  -1.6 

zai 

18.57  -•<» 

57.2    a.4 

35.05  -.oa 

34.9    «.a 

6.37    .17 

82.2     8.8 

2z.77-.OI 

68.2    1.7 

20. 1 

18.57  +.oa 

54.7    a.5 

35.05  +.oa 

32.6    a.3 

6.24    .09 

79.3     3.0 

2z.784-.a8 

66.4    1.8 

30.0 

18.61    .07 

52.2    a.3 

35.09     05 

30.3    8.3 

6.z8-.oa 

76.2    s*i 

2Z.82     .06 

64.6    lA 

Feb. 

9.0 

18.70    .zz 

49.7    «.4 

35.17    •» 

28.  z    8.a 

6.2Z  4-.07 

73.x     3.1 

2Z.89   .09 

62.9    z.7 

19.0 

Z8.83  +.15 

47.3 -«•• 

35.28 +.13 

26.0  -«.o 

6.3Z  4-.15 

70.0  -3.0 

22.00  4-.IS 

6z.3-«.9 

28.9 

19.OZ     .19 

45.2    1.9 

35.43    .17 

24.Z     X.7 

6.50     .83 

67.0     8.8 

22.Z4    .16 

59-9    i.« 

Mar. 

Z0.9 

Z9.22     .23 

43.5    «.5 

35.62    .ax 

22.6     X.3 

6.77     .30 

64.4     8.4 

22.32  .19 

58.9   0.9 

20.9 

Z9.48    .97 

42.2    z.z 

3585    .•♦ 

2Z.5     0.8 

7."     .37 

62.2     1.9 

22.52     .88 

58.2    as 

30.9 

Z9.77     -30 

4X.3  -0.6 

36. zo    .a; 

20.8  -0.4 

7.51     -43 

60.5     1.4 

22.76     .85 

57.9-0.1 

Apr. 

9.8 

20.08  +.33 

4Z.0    0.0 

36. 39 +.30 

20.7 +0.X 

7-97 +-4« 

59.4-0.8 

23.02  4<.8B 

58.Z4«^ 

19.8 

20.42     .35 

41.3  •♦^•s 

36.70    .3a 

2Z.O     0.6 

8.46  .51 

58.9  -0.8 

23.31     -30 

58.6    oA 

29.8 

20.78     .36 

42.  Z     z.x 

37.02    .33 

2Z.8     X.I 

8.99  .53 

59.040.4 

23.61     .31 

59.6    x.8 

May 

9.8 

2Z.15     .36 

43.4    Z.6 

37.35    .33 

23-1     1.5 

9.5a  .53 

59.7    «.o 

23.93     .3t 

6z.o    Z.6 

X9.7 

2X.5Z     .36 

• 

45.2    t.o 

37.68    .33 

24.8     X.9 

ZO.05     .39 

6z.o    z*6 

34-25     .3« 

62.7    1.9 

29-7 

2Z.87  +.33 

47.4 +«.4 

38.OZ  4^38 

26.9 +a.a 

ZO.564..49 

62.9  4«.i 

24.56 +.31 

64.8+8.8 

June 

8.7 

22.20    .3a 

50.0    a.8 

38.32     .30 

29.4    «.5 

ZZ.04     .45 

65.3     8.6 

24-87    -30 

67.Z    8.4 

18.6 

22.5Z     .99 

52.9    3.0 

38.6Z    .a8 

32.0     8.8 

ZZ.47     .41 

68.0    3.0 

25.15  -"y 

69.5    «.5 

28.6 

22.79    .as 

56.1    s.a 

38.87    .a4 

34.9    «.9 

ZZ.85     .34 

71.2    3.3 

25.41     .«4 

72.Z     8.6 

July 

8.6 

23.02      .81 

59-3    3.3 

39.ZO    .ao 

37-8    3.0 

Z2.Z6     .87 

74.6    3.5 

25.64      .81 

74.7    «.« 

18.6 

23.21  +.x6 

62.743.3 

39.28  +,x6 

40.8  +3.0 

z2.404-.ao 

78.Z  43.6 

25.83  4'.i7 

77.3 -^.6 

28.5 

23.34  ." 

66.0    3.3 

39.42    .11 

43.8    a.9 

Z2.56    .la 

8Z.8    S.7 

25*98    .za 

79.9    8.5 

Aug. 

7.5 

23.43  .06 

69.3    3.a 

39.50    .06 

46.6    a.8 

Z2.64  +W04 

85.5    3.7 

26.08    .08 

82.3    a.3 

^7-5 

23.46 +.01 

72.4    3.0 

39.54 +.0X 

49.3    a.6 

Z2.63  -.04 

89.2     3.6 

26.z44-.QS 

84.5    8.1 

27.5 

23.44 -.<H 

75.3    «-8 

39.53 -.03 

5Z.8    a.4 

Z2.55     .18 

92.7    3-4 

26.15— .01 

86.6    1.9 

Sept. 

6.5 

23-37 -.09 

77-9 +«-5 

39.48 -.07 

54.1  +«.! 

Z2.40-^I9 

96.043.8 

26.z2-.09 

88.4  +1.7 

16.4 

23.27  .13 

80.2    a.a 

39.39    ." 

56.  Z     x.8 

Z2.Z7     .85 

99.x    t-P 

26.05    .09 

89.9    «.4 

26.4 

23.12     .x6 

82.3    X.8 

39.26     .X4 

57.7     1.5 

ZZ.89   .31 

ZOZ.8     8.S 

25.95    ." 

9Z.2     X.X 

Oct. 

6.3 

22.95     '28 

83.9    Z.4 

39.  ZZ     .x« 

59.0    I.I 

11.55  .35 

ZO4.Z      8.Z 

25.82    .14 

92.Z    0.8 

X6.3 

22.75    .ao 

85.  Z     z.o 

38.93     .18 

59.9    0.7 

zz.z8    .39 

Z06.0    1.6 

25.67    .15 

92.8  0.5 

26.3 

22.54 -« 

85.940.5 

38.75-^x8 

60.440.3 

Z0.78  —.41 

Z07.4+I.I 

25.52  -wi6 

93.Z  4aa 

Nov. 

5.3 

22.34    .«> 

86.2  -fax 

38.56    .x8 

60.6-0.1 

Z0.36    .4a 

Z08.2  40.6 

25.36    .16 

93.Z-0.8 

15.2 

22.Z4    .19 

86.0-0.4 

38.38     .Z7 

60.3    0.5 

9.94     -41 

Z08.5   0.0 

25.20    .15 

92.8   0.3 

25.2 

2Z.95    .18 

85.4    0.8 

38.22     .15 

59-6    0.9 

9.54  -40 

Z08.2  -0.6 

23.06    .13 

92.2    a8 

Dec 

5-2 

2Z.78     .15 

84.3    X.3 

38.07     .X3 

58.5    i.t 

9.15    •37 

ZO7.3     x.8 

24.94     ." 

9Z.2    I.I 

15.2 

2Z.65  —.It 

82.8  -X.7 

37.95  -." 

57.1 -1.6 

8.80 -bS3 

Z05.9-I.7 

24.83  —.09 

90.0  -x.S 

25-1 

2Z.54  .09 

8z.o    a.0 

37.86    .08 

55.4    «•» 

8.50    .87 

ZO3.9     8.8 

24.76    .06 

88.6    X.5 

35.1 

2Z.47  -.05 

78.8  -a.3 

37.80 -.04 

53.4 -«.i 

8.26 -.aa 

ZOZ.6  -8.6 

24.71  -.03 

87.0-1.7 
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APPARENT  PLACES  FOR  THK  UPPER  TRANSIT  AT  WASHINGTOK 

/^AqnariL 

/7Cephei 

f  AqnarlL 

tPegad. 

Meui 

Solar 
Data 

Right 

Declination 

Right 

DecUnatioii 

Right 

Declination 

Right 

DecUnatloB 

Aacensioo. 

S^A, 

Atcenaion. 

North, 

Aacenaioo. 

SmUk, 

Aacensioo. 

North. 

h    m 

m        0 

h    m 

• 

h     m 

• 

h     m 

•       * 

ai  26 

-60 

ai  ay 

+70    6 

az  32 

-  8  18 

ax  39 

+  9*4 

jMt 

az 

• 
ZZ.38-.os 

m 
72.4-0.6 

a 

17.38 -.3g 

m 

6z.z  -a.3 

a 
Z9.40-..0S 

m 
43.0-0.4 

8 
ZO.5Z-.HS 

m 
30.0  -X.8 

I0.1 

ZZ.37    .00 

73.0     0.5 

17.03    -fo 

58.6   a.7 

Z9.38    .00 

43.4     0.4 

ZO.48  —.08 

28.8     1.8 

20. 1 

XZ.39+-05 

73.4     ••4 

16.77  •» 

55.7    3.0 

19.40 +-03 

43.8     0.3 

ZO.48  -I-.OX 

^7.5     !.• 

30.0 

ZZ.43    .06 

73.8    0»3 

Z6.63  —.09 

52.7    3.x 

19.44     .<* 

44.0 -0.8 

ZO.5O      .01 

26.3     1.8 

Feb. 

9.0 

ZZ.5Z    .10 

74.x  -o.a 

Z6.59  +.oa 

49.4    S.a 

Z9.5Z     .09 

44.x    ©.0 

za56    .07 

25.2      1.1 

Z9.0 

ZZ.62  +.X3 

74.  Z      0.0 

Z6.67  +.X4 

46.3 -3.x 

Z9.62  +.xa 

44-0  40.8 

ZO.65  +.X0 

24.2-0.9 

28.9 

Z.X.76     .15 

74.0 -H».a 

Z6.87    .a6 

43-2    a.9 

19.75    .13 

43.8    0.4 

10.77  .14 

23.4    a7 

Mar. 

10.9 

IZ.93    .z8 

73.7    0.4 

17.18    .36 

40.4    a.6 

Z9.92    .t8 

43.3    0.6 

10.93    .»7 

22.9    a4 

20.9 

Z2.Z3     .21 

73.2    0.7 

17.60    .46 

38.0    8.a 

20. zz    .az 

42.6    0.8 

ZZ.ZZ      .80 

22.6  -Obl 

30.9 

Z2.36    .84 

72.4    0.9 

Z8.ZZ    .54 

36.0    1.7 

ao.34    -14 

4Z.7     S.0 

XX.33     •«3 

22.7  40.S 

Apr. 

9.8 

Z2.6z  +.a5 

71.3 -H.i 

z8.694-.6x 

34.6 -x.x 

20.594^ 

40.6 +X.8 

xx.57+.«5 

23.2 -h>.6 

X9.8 

Z2.89    .as 

70.Z    1.3 

19.33    .« 

33.8  -as 

20.86    .88 

39.3    M 

ZZ.84     .88 

24.0     X.0 

29.8 

Z3.Z8  .90 

68.6    X.5 

20.0Z    .69 

33.6+0.1 

2Z.Z5    .90 

37.8    1.6 

Z2.Z3    .90 

25.x    X.S 

May 

9.8 

13.49    -SI 

67.0    1.7 

20.7Z    .70 

34-0    ^^ 

2Z.46     .3X 

3^.1    1.7 

X2.43    .31 

26.6    X.6 

19.7 

Z3.80  .31 

65.3    X.8 

2Z.4Z     .68 

35.Z    1.3 

2Z.77    .Si 

3+3    «.« 

X2.74    -sx 

28.3    x.8 

29.7 

z4.IZ-l-.sx 

63.4+1.8 

22.08  +.65 

36.7  +1.9 

22.09 +.SX 

32.5 +!.« 

Z3.06  +.31 

30.34*0 

June 

8.7 

Z4.42     -so 

61.6    Z.8 

22.7Z    .60 

38.8    8.4 

22.40    .30 

30.7    1.8 

Z3.36    .30 

32.4     8.8 

18.6 

Z4.71    .a8 

59.8    1.8 

23.28    .53 

41.4    ^ 

22.70    .89 

29.0    1.7 

Z3.65     .88 

34.6  ••• 

28.6 

Z4.98    .«6 

58.1     1.7 

23.78    -45 

4+4    3.1 

22.97     -^ 

27.3    1.6 

X3.93     -ifi 

36.9  •.3 

July 

8.6 

Z5.22    .ai 

56.5     1.5 

24.  X9    .36 

47.7    3.4 

«3-22     .83 

25.8    1.4 

X4.Z7    -iS 

39.Z     8.8 

18.6 

15.43 +.19 

55.0 +«.4 

24.50 -|-.a6 

5J-3+3-6 

23.43 -K>9 

24.4  +»-3 

Z4.38  +.19 

4X.3+«.a 

28.5 

15.59    .15 

53.7    «•« 

24.71     -16 

54.9    3.7 

23.6Z     .15 

23.3     I.X 

X4.55     .13 

43-4    a.0 

Aug. 

7.5 

Z5.72      .10 

52.7    x^ 

24.8Z  -f.05 

58.7    3.8 

23.74    •" 

22.3    0.8 

Z4.68      .XX 

45.4    «•» 

17.5 

15.80    .06 

5Z.8    a8 

24.8X  -.06 

62.5    3.7 

23.83    .06 

2Z.6    0.6 

Z4.76   .06 

47.2    1.7 

27.5 

Z5.83  -K.©! 

5Z.Z    0.6 

24.70    .16 

66.Z    3.6 

23.87  4..O8 

2Z.O    0.4 

Z4.8o4%oa 

48.7    »-4 

Sept. 

6.5 

15.82  -.oa 

50.7  •H>.4 

24.49 -.a6 

69.6+3.4 

23.86  -ua 

20.7  40.8 

z4.80-.oa 

50.0  +x.a 

X6.4 

15.77    .06 

50.4  -h).a 

24.X8    .34 

72.9    3.x 

23.82    .06 

20.6  -ho.x 

Z4.76    .06 

5Z.Z    x.0 

26.4 

Z5.69    .09 

50.3    0.0 

23.80    .4a 

75.9    «.« 

23.74    .09 

2a6-«.i 

Z4.69    .09 

52.0    0.7 

Oct. 

6.3 

15-59    •" 

50.4 -O.X 

23-34    -49 

78.5    M 

23.64    .11 

20.8    0.8 

Z4.59      .XX 

52.6    0.4 

16.3 

Z5.46    .IS 

50.6    0.3 

22.82    .54 

80.6    X.9 

23.52    .13 

2Z.Z     ObS 

X4.4C    •»3 

53.0  -H).8 

26.3 

Z5.3a  -.14 

50.9 -«,4 

22.26  -.58 

82.3  4-1.4 

23.38 -.14 

2Z.4-0.4 

X+33-.U 

53.x  0.0 

Nov. 

5.3 

15.18    .14 

51.3    0.4 

21.67    .60 

83.5    0.9 

23.24    .14 

2Z.9    0.5 

Z4.Z9    .14 

53.0 -o.a 

X5.2 

Z5.04    .13 

51.8    0.5 

2Z.o6    .60 

84.z-H».3 

23.  zo    .13 

22.3  0.5 

Z4.05     .13 

52.7    0.4 

25.2 

14.92    .xa 

52.3    ©.5 

20.47    -59 

84.Z  -0.3 

22.98     .18 

22.9  0.5 

Z3.92    .xa 

52.Z    0.6 

Dec. 

5*a 

14.81      .10 

52.8    0.6 

19.89    .56 

83.4    0.9 

22.87     .XO 

23.4  0.5 

Z3.80      .XX 

51.4    0.8 

15.2 

14.73 -.07 

53.4-0.6 

19-3^-^51 

82.3-1.4 

22.78  -.08 

23.9 -«»5 

z3.70-.09 

50.5  -x.0 

25.1 

14.67    .05 

54.0    0.6 

z8.88    .44 

80.6    8.0 

22.72      .05 

2+4    o-S 

Z3.63    .06 

49.4    I.X 

35.1 

Z4.63  -.« 

54.6-0.6 

Z8.48  -.36 

78.3::*5 

22.68  -.oa 

24.8  ^0.4 

Z3.58  -.04 

•48.2  -i.a 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON: 

Ifeui 

Solar 
Date. 

XX  Cephei 

fcCapricomi 

79Draconia. 

aAqoarii. 

I 

1 

Riffht 

Declination 

Right 

Declinadoo 

Right 

Declination 

Right 

Daeliiiadoo 

N^h, 

Aacension. 

SMrf*. 

Aacansion. 

N^rtK 

Aacenaioa. 

Samik. 

h     m 

• 

h     m 

• 

h     m 

• 

h     m 

• 

ax  40 

+70  50 

at  47 

-14    X 

ai  51 

+73  13 

.  aa    0 

—    0   48 

Jan.      O.X 

t 
22.60  -.44 

m 
46.5-*! 

8 

44-25 -•«♦ 

m 
57.2-0.8 

8 
31.82 -.33 

m 
28.5-9^ 

8 
32.8X-W09 

m 

53-8^7  ! 

XO.I 

22.21     .3S 

44.2    8.5 

44.22 -.ox 

57-3 -0-* 

31.34     -43 

26.3     8.4 

32.77 --05 

54-6    0.7 

20.  X 

2X.9I     .84 

4X.5    »-9 

44.22  +.08 

57-3 -Hj-x 

30.96     .3a 

237    «-7 

32.75    .00 

55-3    ^7 

30.0 

21.72     .13 

38.5    3-1 

44-25    .05 

57-2    0.8 

30.70     .80 

20.8     SiA 

32.77 +.03 

55*9    o-e 

Feb.      9-0 

21.64  -•<>» 

35.3    S.a 

44.32    .08 

56.9    ©•4 

30.56  -.06 

17-7    3-a 

32.8X     JSA 

564    e.4 

ig*o 

2X.69  +.XI 

32.x -3.a 

44-41 -K" 

56.4+0.5 

30.57 +WO7 

14-5 -3*« 

32.88 +.09 

56-7^^3 

Mar.     <*o 

21.86     .«3 

29.0    3-0 

44.53    .14 

55.8    0.7 

30.71    .ax 

XX.3    3.0 

32.98     .18 

56.9    ^ 

Z0.9 

22.15     .34 

26.x    8.7 

44.68    .x7 

55.0    0.9 

31.00    .33 

8.4    «-8 

33.12      .15 

56.8+0.9 

2a9 

22.55     .45 

23.6  %>^ 

44.87      .80 

54.0      X.X 

31-41     -47 

5-8    a.4 

33.29    -x8 

56-5    0.5 

30.9 

33.04     .54 

2X.5    x.8 

45.08   .«s 

52.8    X.3 

31.94    .58 

3.5    *o 

33.48    -ax 

55.9  o^y 

Apr.     9-9 

23.63 +.«a 

20.0 -i»3 

45-33 +.«6 

5I-4+M 

32.57 +.C7 

x.8  -r.4 

33-71+-^ 

55-0 +»^ 

19.8 

24.27    .67 

19.0    0.7 

45.60     .88 

49.8    1.6 

33.28    .74 

0.7    0.9 

33.96    .87 

53-9    «•« 

29.8 

24.97    .71 

18.6 -O.Z 

45.89    .30 

48.2    1.7 

34-05    .79 

o.x-0.3 

34-24    -"P 

52.5     «.5 

May      9*8 

25.69    .7a 

18.9  4«.6 

46.20    .3x 

46.4    1.8 

34.86    .8x 

0.2 +<M 

34-54    .30 

50.9    1-7 

19.7 

26.42    .73 

X9.7      x.8 

46.5X     .38 

44.6    X.8 

35.67    -^x 

0.8     X.O 

3485    .81 

49-x    «-8 

29.7 

27.X2-|>.69 

2X.2+X.7 

46.84 +.3a 

42.8 +1.8 

36.47 +.78 

a.x  +1.6 

35-16 +.SX 

47^ +..9 

Jane     8.7 

27.79     .64 

23.2     8.8 

47.  X6    .3X 

41. 1     X.7 

37-23    -73 

3-9    twt 

35.48    .30 

45-2    M 

18.7 

28.4X     .37 

25.6     8.7 

47-47    -30 

39.4    1-6 

37-94    .« 

6.2    9.3 

35.78     .89 

43.2    9.0 

28.6 

28.94    -50 

28.5    S-x 

47.76    .«B 

37.9    x»4 

38.56    .58 

9.0     8^ 

36.06     .87 

4X.2     1.9 

July       8.6 

29.40    ^1 

3*-8    S.4 

48.09    ^ 

36.6     X.8 

39.09    .48 

I2.X     3-3 

36.32     .85 

39-3    f-8 

18.6 

29.76  -K3X 

35.2 -H.6 

48.25+^8! 

35.5+1-0 

39.52 +.37 

15*5 +3.5 

36.55 +.8X 

37.6 +..7 

28.6 

30.01    .so 

38.9    S-7 

48.44    .17 

34.6    0.8 

39.83    .as 

19.1    3-7 

36.75    •X7 

35-9    x.3 

Ang.     7-5 

30.X6+.09 

42.7     3.8 

48.59    .X3 

33.9    0.5 

40.02     .X3 

22.9    3.8 

36.90    .X3 

34-5    i-S  , 

17-5 

3a  19 -.08 

46.4    3.7 

48.70    .09 

33-5    0.3 

4ao9  +.OX 

26.7     3«8 

37.01     .09 

33.3    x-x 

87-5 

30.X2    .13 

50-2    3.6 

48.75 +.04 

33-3 +O.I 

40.03  -.XX 

30.4    5.7 

37.08 +.04 

32.3    0.9 

Sept.     6n» 

29-94 -••3 

53.8+3.5 

48.77  -.ox 

33-3-0.1 

39.86 -.88 

34-1+3-6 

37.  XO     .00 

31-5+^7 

26.4 

29.66    .3a 

57.1    S.a 

48.74    -05 

33.5    o-a 

39.58    .33 

37-6    3.4 

37.08  —.03 

30.9    o»5 

96.4 

29.29    .41 

60.2    8.9 

48.67     .08 

33.8    0.4 

39.19    -43 

40.8    3.x 

37-03  .07 

30-6    0.3 

Oct      6.4 

28.85    .48 

63.0    8.5 

48.58     .XX 

34.2    0.5 

38.71    -Sa 

43.7    ^1 

36.94    -09 

3<M+^x 

16.3 

28.34     -54 

65.3     8.x 

48.46     .18 

54.7  ••S 

38.15    -59 

46.2    9.3 

36.84     .XX 

30.4 -«>> 

26.3 

27.78 -.58 

67.2  4x.6 

48.33 -.«4 

35.3 -0.6 

37.52 -.65 

48.3 +X-8 

36.72  -*I9 

30.6 -OwS 

Nov.      5-3 

27.18     .6x 

68.5     I.X 

48.19     .14 

35.8    0.6 

36.85     .68 

49.8     x.3 

36.59    -X3 

30.9    •^ 

X5.3 

26.57    .6a 

69.3+0.5 

48.05     .X3 

36.4    0-5 

36.15    .70 

50.8     0.7 

36.46    .13 

3X'3    0.5 

25.2 

25.95     .61 

69.5  "«.x 

47.92     .18 

36.9    0.5 

35.44    .70 

51.2 +o,x 

36.33    •«• 

31.9    0^ 

Dec.     5*2 

25.35    .58 

69.2    0.7 

47.8X     .xo 

37-4    0-4 

34.75    .« 

51.1-0-5 

36.22    .11 

32.5    •.7 

15-a 

24.79 --54 

68.2  -I.S 

47.7X  -.09 

37-7  -0.3 

34.08  -.«4 

50.3 -X.X 

36.x2-.09 

SS^-0.7 

25.x 

24.27     .48 

66.6    1.8 

47.64     .06 

38.0    0.3 

33-47    -58 

48.9    X.6 

a6.04    .07 

»9   0^7 

351 

23.83  -.40 

64.5  -^3 

47.59 -.03 

38.2-0.2 

32.93 -.50 

47.0-8.1 

35.98 -.04 

34-6-0^7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

aGrtiis. 

^AqaariL 

w  Aqnarii 

9  Aqnarii 

Mean 

SoUr 
Data. 

Ri«bt 

DacHnatloii 

Riglit 

DacIInatlMi 

Rieht 

Daelifiatloo 

Riglit 

Daclinatioii 

AtcaasloiL 

SmM. 

Ateansioo. 

.SraM. 

Aiceasioa 

NprfJk, 

Aaceosioa 

S^k, 

h     m 

• 

b     m 

• 

h     m 

• 

h     m 

• 

32      Z 

-47  a6 

92    ZX 

-8  17 

22   20 

+  0  51 

22   30 

—    0  38 

Jaa, 

ax 

■ 
48.47-^x1 

86.8 +1.3 

a 
27.30-^06 

m 
28.5-0.4 

t 
4.27  -.06 

37-9-0-8 

a 
7.14-417 

m 
33-2-0.7 

IO.I 

48.39    .06 

85.3    1.6 

27.25    -«^3 

28.9     0.S 

4.22    .04 

37.x      0.7 

7.08    Mi 

33.9     0.7 

20. 1 

48.35 --« 

83.5    1.9 

27.23  -.01 

29.8    0.2 

4.19 -.08 

36.4    0-7 

7.04 -M» 

34.6    0.6 

30.1 

48.35 -K« 

81.5    a.x 

27.24  +.01 

29.4-0.1 

4.18  +.01 

35.7    0.6 

7.03      .00 

35.1    0.5 

Feb. 

9.0 

4839    -07 

79-2    «-3 

27.27    .09 

29.4 -Hki 

4.21    .OS 

35-1    0.5 

7.04 +.03 

35.6    0.4 

X9.0 

48.49 +.11 

76.8  4<.s 

27.34 -M8 

29.3  ■H).« 

4.26  +.07 

34-7 -0-3 

7.09 +.06 

35.9 -o.a 

Mar. 

z.o 

48.62    .16 

74.2     9.6 

27-43    •" 

29.0    0.4 

4.34    .xo 

34-5 -0.Z 

7.16    U)9 

36.0    0.0 

iz.o 

48.80     .flO 

71.6    a.6 

27.56    .14 

28.5    0.6 

4.46    .Z3 

34.5 +O.X 

7.26    .za 

35.9 +O.0 

ao.9 

49.03    .as 

68.9    a.6 

27.7a    .18 

27.7    0.9 

4.60    .z6 

34.7    0.4 

7.40    .16 

35.6  0.3 

30.9 

49-30    •« 

66.3    a.6 

27.91    .az 

26.7    z.z 

4.78    .ao 

3541    0.7 

.  7.57    .X9 

35.0  0.7 

Apr. 

9.9 

49.61  +.33 

63.8 +a.5 

28.13 +.a4 

25.5 +X.3 

5.00 +.13 

36.o'+o.9 

7.78 +.« 

34-1  -H^o 

19.8 

49.95    .36 

61.4    M 

28.38    .a6 

«4-I    x.5 

5.24    .tfi 

37.1    x.a 

8.01    .as 

33.0    Z.3 

29.8 

50-33   -ss 

59-1    «-i 

28.65   -m 

22.5    1.7 

5.51     ^ 

38.4    1-5 

8.28    M 

31.6    x.5 

May 

9.8 

50.73    -41 

57.x    X.9 

28.95    -31 

20.8    Z.8 

5.80    .30 

40.0    z.7 

8.56    .30 

30.0    z.y 

19.8 

5X-I4    •4a 

55.3    X.6 

29.26    .31 

18.9    1.9 

6.11    .3x 

41.8    z.8 

8.87    .sx 

28.2    z.9 

29.7 

51.57 +*43 

53.9  +1.3 

29.58 +.sa 

17.0  +Z.9 

6.42 +WSZ 

43.7  4*0 

9.18 +.81 

26.3 +a.o 

June 

8.7 

52.00     .4a 

52.8    0.9 

29.90    .SI 

15.1     x.9 

6.73    -51 

45.7    «-o 

9.50    .Sx 

24.3    a.0 

18.7 

52.41     .40 

52.1    ©.5 

30.21    .30 

13.2     z.8 

7.04    .30 

47.8    a.z 

9.81     .30 

22.3    a.0 

28.7 

52.80     .58 

51.7  4«.i 

30.50    .as 

11.4    z.7 

7.34    .«» 

49.8    a.0 

10.11    .a9 

20.2    a.o 

July 

8.6 

53.16     .34 

51.8  -0.3 

30.77    .a6 

9.8     Z.6 

7.61     .fl6 

51.8    Z.9 

10.38     .86 

18.3    z.9 

18.6 

53.48 +.« 

52.3 -t>.6 

31.01  +.aa 

8.3+Z.4 

7.85  +.« 

53.7 +X-8 

10.63  +.a3 

16.5 +1.8 

28.6 

53.75    'M 

53-1    1.0 

31.22    .19 

7.1    i.a 

8.06     .Z9 

55-4    X.6 

10.85    .ao 

14.8     x.6 

Aug. 

7-5 

53.96    .x8 

54.2    1.3 

31.39    -«4 

6.0    0.9 

8.23    .Z5 

57.0    X.4 

11.03    .z7 

13.3     x.4 

17.5 

54."     -M 

55.6    «.5 

31.51    .M 

5-2    0.7 

8.36    .zz 

58.3    x.a 

11. 17    .za 

12.0    x.a 

27.5 

54. 19 +-05 

57-3    1-7 

31.59    .06 

4.6   0.9 

8.44    .06 

59.5    0.9 

11.26    .07 

10.9    0.9 

oepi. 

6.5 

54.21  -.01 

59.1  -1.8 

31.62  +.01 

4.34o.a 

8.48  +.oa 

60.4+0.8 

11.31 +.09 

10.1 +0b7 

16.4 

54.17  .07 

60.9    1.9 

31.62  — .oa 

4.Z    0.0 

8.48  -.08 

61.0    0.6 

11.32  -.ox 

9.5    0.5 

26.4 

54.08    .za 

62.8    X.8 

31.57    .06 

4.a--o.z 

8.45    .05 

61.5    0^3 

11.30    .04 

9.2     0.S 

Oct. 

6.4 

53-93    •!« 

64.6    Z.7 

31.50    ^ 

4-4    0.3 

8.38    .08 

61.7 +O.X 

11.24     M7 

9.0+o.z 

16.4 

53.75    •«> 

66.2    X.5 

31.40    .XX 

4.7    0.4 

8.29    .zo 

61.8    0.0 

11.15  .09 

9.0  — o.x 

26.3 

53.54 -.aa 

67.5  -i.a 

31.28 -.za 

5.1-0.5 

8.18  -.la 

61.7  -aa 

11.05 -.11 

941— aa 

Nov. 

5-3 

53.31    .as 

68.6    o>9 

31.16     .13 

5.6   0.5 

8.06    .za 

61.4    0.3 

10.94    .za 

9.5    0.4 

15.3 

53.08    .as 

69.3    0-5 

31-03     •X3 

6.2    0.6 

7.93    .x« 

61.0    0.4 

10.82    .xa 

9.9    0.5 

25.2 

52.86    .aa 

69.6 -*.! 

30.90    .za 

6.8    0.6 

7.81    .za 

60.5    0.5 

10.70    .xa 

10.5    a6 

Dec. 

5-2 

52.65    .ao 

69.5+0.3 

30.79    .XX 

7.3   0.6 

7.69    .zz 

59-9    0.6 

10.58      .XX 

11. 1    a6 

15a 

52.46 ->i7 

69.0+0.7 

30.68  —.09 

7.9-0.5 

7.59-^x0 

59.2-0.7 

10.48  -.xo 

rx.8  -0.7 

25.2 

52.31     -13 

68.1    1.1 

30.60    .07 

8.4    0.5 

7.50    .08 

58.5    0.8 

10.39    .08 

12.5    0.7 

35-1 

52.20  -*IO 

66.9+1.4 

30.54 -.05 

8.8-0.4 

7.43 --06 

57.7-0.8 

10.31  -u)6 

13.2 -a7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON;                       1 

Mean 
SoUr 
Date. 

226Cephei(B.) 

CPcgaM. 

iCepheL 

XAqnaiU. 

Right 
Aecensioo. 

DecUaatioii 

Right 
AaoendoD. 

"•K- 

Right 

Declination 
Narik. 

Right 

AaoenaioiL 

Declinaden 

h     m 
22   30 

• 

+75  41 

h     m 
22   36 

•       9 

+10  17 

h      m 
22   46 

+65  39 

h     m 
22  47 

—  8    6 

Jan,     aa 

■ 
a5-63  -^71 

m 
83.3 -M 

■ 
22.68  -.08 

m 
62.0-1.0 

a 
1.36  -.39 

m 
70.x -1.4 

a 
x8.oo  -.08 

m 

797-^5 

XO.Z 

24.97    .6x 

8i.6    t.0 

22.6X     .06 

6x.o    i.z 

0.99     .34 

68.5      1.9 

X7.93    -06 

80.x   0.4 

2ax 

24.40    .SD 

79.4     2.4 

22.56    .Oi 

59.9    I.X 

0.67     .a8 

66.4    a.3 

X7.88    .04 

80.5   0.3 

30.I 

a3-9^    -S7 

76.7    «.8 

22.54 -.01 

58.8    z.z 

a42    .az 

63.8    a.7 

x7.86-.01 

80.6-0.1 

Feb.     9-x 

a3.«5    .«3 

73.8    s-o 

22.54 +.08 

57.7    x*o 

0.25     .13 

6x.o    a.9 

17.85 -Koi 

80.7+0.1 

19.0 

a3.5o  ^«7 

70.7 -S.X 

22.57 +.05 

56.8-0.9 

ai6.-%03 

58.1-3.0 

17.88  +.04 

8a5-H>.s 

Mar.     X.O 

23.5X  +.10 

67.5    S.X 

22.63    .08 

56.0  0.7 

0.17  +.05 

55.0    3.0 

17.94    .07 

80.2   as 

XX.O 

23.69    .tfi 

64.5    S.0 

22.73   ." 

55.4    0-4 

a27    .z5 

52.1    a.9 

X8.03     .Zl 

79.6   0.7 

30.9 

24.03    .41 

6x.6    e.7 

22.86    .15 

55.1  -«.! 

0.46    .a4 

49.3    «.« 

X8.15     .14 

78.8   0.9 

30.9 

24.53    'Ifi 

59.0   t.s 

23.03   .18 

55.1 +«.« 

0.75    .33 

46.9    a.3 

X8.3X     .Z7 

77.8    I.X 

Apr.     9.9 

25.15  4-.* 

56.9-1.9 

23.23  +v« 

55.4+0.5 

X.X3  +.4Z 

44.8 -z.8 

x8.50+.az 

76.6+1.4 

X9.9 

25.90     .79 

55.2    1.4 

23.47    .t5 

56.x    0.8 

X.58  .48 

43.3    1.3 

X8.72     .34 

75.1    1.6 

39.8 

26.74     .87 

54.2    0.8 

23.73    .a8 

57.x     X.1 

2.09  .54 

42.3    0.7 

18.98    .37 

73.5     X.7 

May     9.8 

27.64     .99 

53.7 -o.a 

24.02    .30 

58.4    X.4 

2.66    .38 

4X.8  -o.a 

19*26    .«9 

71.6    Z.9 

X9.8 

28.57   -w 

53.8+0.4 

24.32  .31 

60.0    Z.8 

.3.26    .60 

42.0+0.4 

X9.5«    .SI 

69.7    3.0 

29.8 

29.5a  +.9* 

54.5 +«.o 

24.64 +.3« 

6x.8  +1.9 

3.87  +.6z 

42.7  +Z.0 

19.87 +.3» 

67.7+3.0 

June    8.7 

30.45     .90 

55.8    X.5 

24.96    .3a 

63.9    a.1 

4.47     .60 

44.0    Z.6 

2a  X9    .33 

65.7    3.0 

X8.7 

31.33     .85 

57.6    8.1 

25.27  .31 

66.0    a.a 

5.06     .57 

45.8     «.! 

20.5X     .3Z 

63.8    z.9 

28.7 

32.X4     .77 

59.9    «.5 

25.58    .t9 

68.3    a.3 

5.62     .53 

48.x    a.5 

20.82     .30 

61.9    z.8 

July     8.6 

32.86     .67 

62.7    t.9 

25.86    .37 

70.6    a.3 

6.12     .47 

50.9    a.9 

21. ZX     .38 

6a  x    Z.7 

x8.6 

33-48  +.5« 

65.8 +3.3 

26.  IX +.94 

72.8 +a.a 

6.56  +.4Z 

53.9 +3.a 

2X.37+.t5 

58.5+1.5 

28.6 

33.98     .43 

69.2     S.5 

26.33    .ao 

75.0    «.! 

6.94     .33 

57-3    S.5 

2Z.6o     .33 

57.2  1.1 

Aug.     7-6 

34.34     -SO 

72.8    3.7 

26.5X    .16 

77.0    1.9 

7.23     .»5 

60.8    3.8 

21.80    .Z7 

56.0     Z.0 

17.5 

34.57     .!« 

76.6    3.8 

26.65    .za 

78.9    Z.8 

7.45     .17 

64.5    8.7 

21.96  .13 

55.2    0.8 

27.5 

34.67 +.<« 

80.4    3.8 

26.75    .08 

80.6    1.6 

7.57  +.08 

68.2    3.7 

22.07    .09 

54.5    0-5 

SepL     6.5 

34.62  -.11 

84.2+3.7 

26.80  +.Q3 

82.0 +Z.4 

7.61     .00 

7X.9+3.6 

22.x4-f.05 

54.1 -hj-s 

X6.5 

34.44     .•4 

87.9    3.6 

26.82    .00 

83.3    z.z 

7-57  -.08 

75.5     S.5 

22.17  +.01 

54.0 -H*.! 

26.4 

34.14     .S6 

9X.5    S.4 

26.79 -.<H 

84.3    0.9 

7.46     .z6 

78.9   ^3 

22.z6-.03 

54.0-^.1 

Oct.      6.4 

33.71     -48 

94.7    M 

26.74    .07 

85.0    0.6 

7.26     .a3 

82.x     3.0 

22.x  Z     .06 

54-3    0-3 

X6.4 

33.18     .S8 

97.7     8.8 

26.66    .09 

85.5    0.4 

7.OX     .a9 

85.0     8.7 

22.04     .08 

54.6    0.4 

26.3 

32.56  -wfi6 

X00.3  +a.3 

26.56 -.11 

85.8  -H>.a 

6.69  -.34 

87.4 -H^S 

21.95 -.zo 

55.x -0.5 

Nov.     5.3 

3X.86    .73 

X02.4     1.8 

26.45    .za 

85.9-0.1 

6.33     .38 

89.5     1.8 

2X.84    .xz 

55.7    0.8 

X5.3 

3X.X0    .78 

104.0    X.3 

26.32    .za 

85.7    O.S 

5.93     .41 

91.0    Z.3 

21.72    .za 

56.3    0.6 

253 

3a30    .81 

X05.0    0.7 

26.20    .za 

85.3    0.5 

5.51     .43 

92.0    0.7 

21.60     .Z3 

57.0    0.6 

Dea     5-2 

29.48    .81 

XO5.4  +0.Z 

26.08    .la 

84.8    0.7 

507     .43 

92.4  +O.Z 

21.49    .xz 

57.6   0.6 

15.2 

28.68  -.79 

105.2  -0.5 

25.97-." 

84.0-0.8 

4.64  -.45 

92.2  -0.5 

2X.38  -.10 

58.2-0.6 

25.2 

27.91     .74 

X04.4    z.x 

25.87    .09 

83.1    0.9 

4.22     .41 

91.5    ».x 

2X.28    .09 

58.7   0.5 

35.« 

27.19  -.«8 

103.0  -1.6 

25.79  -.07 

82.1  -1.0 

3.83  -.37 

90.x  — Z.6 

ax.2o  —.07 

59.2 -a4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

aPifidiiAnstralfa. 

{Markab,) 

•Cephei 

(?PIscinm. 

Right 

DeeUnatioii 

Klcht 

Doelinatioii 

Right 

Declination 

Right 

Declination 

5M*. 

iltocntioa. 

N^rth, 

N^rth, 

Aacenaion. 

AVrO. 

h    m 

•       ' 

h      B 

.  •       # 

h    m 

0        f 

h     m 

• 

aa  5a 

—30      9 

M  59 

+14  39 

33  14 

+67  33 

23  aa 

+  5  49 

Jan. 

aa 

■ 
x.33-*» 

51-9 -Hks 

■ 
41.05^09 

m 
31.1  -IU> 

a 
25.10 -.45 

35.0—1.0 

a 
48.09  —.10 

m 
X2.7  -0.8 

I0.2 

Z.25    .08 

51.5    o.t 

40.97    .06 

30.1     I.X 

24.68     .41 

33.7    1.5 

48.00    .08 

XI.9     0.8 

20.Z 

I.x8    .05 

50.8    0.8 

40.90    ^ 

28.9      1.3 

24.29     .35 

3X.9    ".0 

47.93    .07 

ZX.X     0.8 

30.1 

Z.I4— .09 

49.8    1.1 

40.85    .C9 

27.7      1.3 

23.97     .^W 

29.6    3.4 

47.87    .05 

ZO.3     0.8 

Feb. 

9-1 

Z.I3  -fsoi 

48.6    I.S 

40.83 -^n 

26.4     1.3 

23.72    .«x 

27.0    3.7 

47.83 -.03 

9.5     0.7 

X9.O 

1.15 +.<H 

47.x -H-e 

40.84  +.03 

253-1.1 

23.55-^" 

24.2  -3.9 

47.82      .00 

8.9-0.6 

Mar. 

x.o 

Z.20     Mf 

45.4     ».8 

40.88     .06 

24.3  0.9 

23.48  -.03 

21.2     3.0 

47.84 +.P5 

8.4    0.4 

XZ.O 

Z.30    .IX 

43.5    a.0 

40.95     ^ 

23.4    ••7 

23.52 +.09 

18.2     3.9 

47.89    .07 

8.x -0.3 

aag 

X.43    .15 

4X.5    •.» 

4X.06    .IS 

22.9  0.4 

23.66   .19 

X5.4    3.8 

47.97    -» 

8.X+0.X 

30-9 

X.59     •«» 

39.3    «•« 

4X.20  .17 

82.6 -«.I 

83.91     .39 

X2.7     3.S 

48.  XO     .14 

8.3    0.4 

Apr. 

9.9 

z.8o  +.« 

37-o+«.S 

41.39 +.30 

82.7+0.3 

24.25  +.39 

za4  -s.x 

48.26 +.18 

8.8+0.6 

19.9 

2.04    .95 

34.7  t-s 

4X.6X     .34 

23.1     0.6 

24.69  .47 

8US    1.6 

48.45     .« 

9.6    0.9 

29.8 

a.3x    •« 

32.4  ".s 

41.86     .97 

23.8    0.9 

25.20  .54 

7.2    I.I 

48.68     .34 

XO.7      X.3 

May 

9.8 

2.62    .3s 

3ai    «^ 

42.14     .39 

25.0    I.S 

25.78    .Go 

6.4-0.5 

48.94     .«7 

X2.Z     X.5 

X9.8 

a.94   -ss 

27.9    •.! 

4245     .31 

26.4     1.6 

26.40    .64 

6.2 +0.1 

49.23    ."S 

13.6     1.7 

29.8 

3.29 +.S5 

25.941.0 

42.76 +.S3 

28.X+X.8 

27.05 +.C5 

6.5+0.6 

49.54 +.31 

X5.5-*i.9 

June 

8.7 

3.64    .S5 

24.0    1.7 

43.09   .s« 

3ao    3.0 

27.71     .66 

7.4    i.« 

4985     .3« 

X7.4  3.0 

18.7 

3-99    -SS 

22.4    1.5 

43.4X   .s* 

32.1    3.3 

28.36    .64 

8.8    x.7 

50.17.   .32 

X9.5     3.1 

28.7 

4-33    -ss 

21.0     X.fl 

43.72     -90 

34-4    ".s 

28.98     .60 

10.8    3.3 

50.49     .31 

2Z.6     9.1 

July 

8.7 

4.66    .SI 

20.0    0.9 

44.02    .38 

3C.7    «.S 

29.56    .55 

X3.2    3.6 

50.79     ."9 

23.8     9.1 

x8.6 

4.96 +.98 

X9.3+0.5 

44.29 +.9S 

39.x +«.s 

30.09 +.49 

16.0  +3.0 

5X.07+.37 

25.8  +3.0 

28.6 

5.22  .34 

19.0  +0.3 

44.53     .« 

4X.4    3.S 

30.55     .43 

19.2    S.3 

51.32     .14 

27.8     X.9 

Ang. 

7.6 

5.44     .30 

X9.0  -o.a 

44.73     .»• 

43.6    3.3 

30.93     .34 

22.6     3.5 

51.54     -» 

29.7    1.8 

17.6 

5.62    .15 

X9.4    o-S 

44.89     .14 

45.7    «.o 

31.23    .a6 

26.x     3.6 

51.72     .16 

31.3    X.6 

27-5 

5-75    •« 

2ao   0.8 

45.OX    .le 

47.7    1.8 

31.44    .X7 

29.8     3.7 

51.87     .19 

32.8     x.3 

Sept. 

6.5 

5.83 +.06 

20.9-1.0 

45.09 +.06 

49.4 +«.6 

3X.56+.08 

33.6+3.7 

51.97  +.08 

34.0 +i.r 

16.5 

5.87  •fu>i 

22.0    1.8 

45.X3+^09 

50.9    1.4 

3x.60-.01 

37.2     3.6 

52.03     .04 

35.0    0.9 

26.4 

5.85 -.03 

23.3     I.S 

45.X3-woa 

52.2    1.3 

3X.55     .09 

40.8     3.5 

52.05  +.01 

35.8    0.7 

Oct. 

6.4 

5.80    .07 

24.6     X.4 

45.09    .05 

53.2    0.9 

3X.4X     .17 

44.2    3.a 

52.04  -.03 

36.3    Ot4 

X6.4 

5.71     -10 

26.0     1.4 

45.03    .07 

53.9    ••« 

31.20    .34 

47.3    a.9 

52.OX      .05 

36.6+0.3 

26.4 

5.59 -.18 

27.3-1.3 

44.95 --OQ 

54-5  4^.4 

30.93 --31 

50.x +3.6 

51.94 -.07 

36.7    0.0 

Nov. 

5-3 

5.46    .14 

28.6     X.I 

44.84    .11 

54.7 +o.» 

30.59     .36 

52.5    a.i 

5X.86    .09 

36.7  -0.1 

15.3 

5.31     .15 

29.6      1.0 

44.73    -M 

54.7-0.1 

30.20     .41 

54.4    ».7 

5X.76    .10 

36.4    O.S 

25-3 

5.X6    .15 

30.5    0.7 

44.6X    .n 

54.5    0.3 

29.77     .44 

55.8    1.1 

51.66    .xi 

36.0    0.5 

De& 

5-3 

i.ox    .14 

3X.X    ©.5 

44.49    .w 

54.x    ©.6 

29.32     .46 

56.6 -H).5 

51.56    .11 

35.5    ©.6 

15-2 

4^-*xS 

3X.4-0.3 

44.37-." 

53.4 -«.« 

88.85 -.47 

56.9  -0.1 

51.44-^11 

34.9 -«.7 

as-a 

4.75    •» 

31.4+0.1 

44.26    .xo 

52.6    0.9 

28.39     .46 

56.5    0.7 

5X.33    .» 

34-X    <w8 

35-a 

4.64  '-^XO 

3X.2  4C4 

44.x6-.09 

5X.5-«-» 

27.94 -.43 

55-5 -».« 

51.23 -.09 

33-3-^ 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

* 

fPiacinm. 

rOphel 

Groombridge  4x63. 

tfPiscinm. 

Ifaaa 
Solar 
Data 

Right 

DecUnatioii 

RiiEht 

Right 

Declination 

Right 

Declinadon 

N^rtk. 

Ascension. 

N^K 

N^rtk, 

Ascension. 

Nmrth, 

h     m 

• 

h     m 

•        » 

h     m 

•        t 

h     m 

• 

23  34 

+  5    4 

23  35 

+77    3 

23  49 

+73  50 

33   54 

+  6  17 

Jan.      o-a 

s 
42.78  -bio 

30.3-0.8 

7.30-  .85 

'  7».^-o.5 

■ 
5x.x4-.c6 

58.3-0.4 

B 
5.06  -.XO 

m 
6X.7-O.7 

io.a 

42.69  .09 

29.5    0.8 

6.47    .80 

70.3    x-i 

50.48   ^ 

57.6     XU) 

4.96     .XO 

60.9      0.8 

aa2 

42.61    .07 

28.7    ObS 

5.70   .73 

68.8    1.7 

49.87   .58 

56.3    X.6 

4.87  .09 

60.2      0.8 

30.x 

42.55  .06 

28.0    0.7 

5.02    .63 

66.9     8.2 

49.31     -SX 

54.5    «.x 

4.79  .07 

59.4      0.7 

Feb.     9*z 

42-50    •<H 

27.3    0*6 

4.46   .49 

64.5     t.6 

48.85     .41 

52.2     9.5 

4.73  .05 

58.7      0.6 

19.1 

42.48  —.ox 

26.7-0.5 

4.04-  .S3 

6x.7-fl.9 

48.49 -.29 

49.6-2.8 

4.69 -.03 

58.x -0.5 

Mar.     x.x 

42.49 +.o« 

26.3     0.3 

3.79-  .18 

58.7    3-0 

48.26    .x6 

46.6    3-0 

4.68      .00 

57.6      0.4 

zx.o 

42.52   .06 

26.0 -O.X 

3.72+  .02 

55.7    S-x 

48.17— .02 

43.6    3.0 

4.70 +.04 

57.3-0.8 

ai.o 

42.60   .09 

26.0 +0.1 

3.83      .90 

52.6    S.0 

48.22 +.XS 

40.6*  2.9 

4.75  .07 

57.2    oo 

30.9 

42.7X    .IS 

26.3  0.4 

4-13     .38 

49.7    «.« 

48.43    .«7 

37.7     «.8 

4.84      .XX 

57-1 +O.S 

Apr.      9.9 

42.86  +.17 

26.8+0.7 

4.6<H  .55 

47.x -2.5 

48.77 +.4X 

35.x -M 

4.98 +-X5 

57.8+0.6 

X9.9 

43-05    .ti 

27.6      X.0 

5.22    .70 

44.8    a-o 

49.25     .54 

32.7      2.x 

5.X5    •X9 

58.6    0.9 

29.9 

43-27    .«4 

28.7     X.t 

5.99    .83 

43.0    1.5 

49.85     .65 

30.9     x.6 

5.35    •«3 

59.6     x.i 

May     9.9 

43-52    .87 

30.0    1.5 

6.88    .93 

41.7    x-o 

50.55     .74 

29.5    x.x 

5.60     .26 

60.8     X.4 

I9.8 

43.8X     .99 

31.6    1.7 

7.85     1.00 

40.9-0.5 

51.34    .8x 

28.6  -a6 

5.87  .18 

62.4     x.6 

t9.8 

44«i«  +»8x 

33.4 +»-9 

8.87+X.04 

40.8  +O.X 

52.X7+.85 

28.3    0.0 

6.X6+.30 

64.x  +X.8 

June     8.8 

44.4a    .*» 

35.4    «.o 

9.93  «.05 

41.1  0.7 

53.04     .87 

28.6+0,6 

6.48    .3X 

66.0    8.0 

X8.7 

44-75    -sa 

37.4     «.! 

xo.98  X.03 

42.x    X.3 

53.92    .87 

29.5     X.X 

6.80     .32 

68.0      8.x 

28.7 

45-06    .31 

39.5      «.! 

12.00     .99 

43.7    X.8 

54.78    .84 

30.9    1.6 

7.X2     .38 

7ax    8.x 

July      8.7 

45.37    .*> 

41.6    a.x 

X2.96    .99 

45.7    «.3 

55.60    .79 

32.8    a.! 

7.43    -SX 

72.2      8.x 

18.7 

45.«5+.«8 

43.6 -N-o 

13.84+  .83 

48.2+2.7 

56.36 +.73 

35.1 +».6 

7.72 +.a8 

74.3 +*o 

28.6 

45.9a    .85 

45.6    X.9 

14.63     .73 

51.  X    ^o 

57.05     .65 

37.9    a.9 

8.00    .26 

76.2    x.9 

Aug.      7-6 

46.14    .«! 

47.4    ».7 

15.30    .60 

54.3   3.3 

57.65     .55 

41.0    3.a 

8.24    .23 

78.x     x.8 

X7.6 

46.34    .>7 

49.0    1.5 

15.84    .47 

57.8   3.6 

58.15     -45 

44-4    35 

8.45     .X9 

79.8     x.6 

27.6 

46.49    .13 

50.4    X.3 

16.24     .33 

6X.4   3.7 

58.55     .34 

48.0    3.6 

8.62    .X5 

8x.2     x.4 

Sept.     6.5 

46.6X  +.09 

51.6 +1.1 

16.50+  .19 

65.2 -H.8 

58.83 +.22 

51.7  +3.7 

8.75 +.XX 

82.5  +X.X 

16.5 

46.68    .06 

52.5    0*8 

16.62+  .04 

69.0    3.8 

58.99 +.X1 

55.4    3.8 

8.85    .08 

83.5  0.9 

a6.5 

46.72  +.oa 

53.2    0.6 

16.59-  .10 

72.8    3.7 

59.04 -.01 

59-2    3.7 

8.90    .04 

84.3  0.7 

Oct     6^ 

46.72  —.01 

53.7    0.4 

16.42      .24 

76.5    3.6 

58.97    .xa 

62.8    3*6 

8.93 +.0X 

84.9  0^ 

i«^ 

46.70    .o* 

54.0+0.2 

16.11    .37 

79.9    3.3 

58.80    .23 

66.3    3.4 

8.92  -.08 

85.2  +0.8 

10^ 

46.65 -wo5 

54.x    0.0 

15.68-  .49 

83.x +3.0 

58.52 -.33 

69.5 +3.1 

8.88  -.05 

85.4     ao 

Nov.      5.4 

46.57    .08 

53.9 -o.« 

15. 12     .Go 

86.0    2.6 

58.13      .48 

72.4     2.7 

8.82    .07 

85.3 -O.X 

153 

46.48    .09 

53.7  0.4 

14.47     .70 

88.4    2.2 

57.67     .51 

74.8      2.2 

8.75    .08 

85.1    0.3 

a5-3 

46.38    .10 

53.2  0.5 

13.73     .77 

90.3    1.6 

57."     .57 

76.8    X.7 

8.66    .09 

84.7    0.4 

Dec      5-3 

46.28      .XI 

52.7  0.6 

12.92     .83 

91.6     I.X 

56.52     .62 

78.2      X.2 

8.56      .XO 

84.2    0.5 

X5-3 

46.x7-.11 

52.x -0.7 

12.06-  .86 

92.4+0.4 

55.87 -.66 

79.x +0.6 

8.45 -.XX 

83.6 -«.6 

as-a 

46.06     .10 

51.3    0.8 

11.20     .86 

92.5-0.2 

55.21     .67 

79.4     0.0 

8.34     .XX 

82.9    0.7 

S5-a 

45.96 -.10 

50.6  -0.8 

10.34-  .84 

92.0  -0.8 

54.54 -.66 

79.0  -0.6 

8.24  -.XO 

82.2 -«w8 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,           | 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 

/9Cas8iop. 

22  Androm. 

ffAndfon. 

iCetL 

6Un.Mia. 
S.P. 

44  PtBcinm. 

ir  Androm. 

oCaasiop. 

•      * 

•     t 

•     » 

• 

•     * 

•     * 

•      # 

•     * 

Data 

31  as 

44  30 

53  47 

99  a3 

358  16 

88  38 

56  51 

42   16 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

0  3 

0    5 

0   13 

0  14 

0   13 

0  20 

0  31 

0  39 

a 

a 

a 

a 

a 

a 

a 

a 

(Dec.  30a) 

44.19  -.31 

1.55  --«> 

0.50  -.Z5 

14-50  -.zz 

94.65+7.46 

XX.25  -.M 

26.67  -^>8 

3-09  -.80 

Jan,    9-2 

43-88     .90 

X.35     .19 

0.35     .»5 

X4«40    .zo 

XO2.06  7*89 

XX.  X3    .zo 

26.50     .z6 

2.87      .81 

19.2 

43-59    -V 

Z.X7     .z8 

0.2  X     •Z4 

X4.3X     .09 

109.24  6.93 

XZ.04    .08 

26.36     .Z5 

2.65      .8Z 

29.x 

43-34  -.«S 

X.OO  -.17 

0.06  — .Z4 

X4.22  -vo8 

XX5.9Z+6.38 

X0.96  -.06 

26.2X  -.Z4 

2.45  -.80 

Aug.  26.6 

48.99  +.«5 

5.61  +.80 

4.24  +.80 

X7.84  +vz8 

5X.63-3HO 

X4.54  +.Z7 

3O.X7  +.88 

6.93  +.86 

Sept.  5.5 

49.2a     .19 

5-79    .15 

4.42     .Z5 

X7.98     .Z4 

48.73   ti.4« 

14,69     .Z4 

30.37      .18 

7.17       .»! 

15.5 

49.3C    .a 

5.9X     .zo 

4.55     .zz 

x8.xx     .zo 

46.83   1.38 

X4.8X     .zz 

30.52      .ZS 

7-35     .16 

25.5 

49.45  4-.afl 

6.00    .06 

4.64     .07 

x8.z9    .06 

45.98-  .90 

X4.90     .07 

3a62    .09 

7.48     .zz 

Oct.    5-4 

49.48     .00 

6.03  +.Q8 

4.68  +.03 

X8.24  +.03 

46.24+  .79 

14.95     .04 

30.70    .05 

7.57    .07 

15-4 

49.45  -.05 

6.02  -.08 

4.70     .00 

X8.24    .00 

47-59+^.89 

X4.98  +.OZ 

30.73  +.08 

7.62  +.03 

25.4 

49-37    •" 

5.98      .06 

4.68  -.o* 

X8.22  -.05 

50.03  8.98 

X4.97  -.08 

30.73  -.oz 

7.62  -.08 

Nov.   4-4 

49.23     .z6 

5.90      .ZO 

4.63    .07 

18.18    .06 

53.55  4.08 

14.93   .05 

30.7X     .04 

7.58  .06 

14.4 

49.04      .90 

5-77    -« 

4.54  -» 

x8.xx    .08 

58.08  4.98 

14.87   .07 

30.64    .07 

7.49     .XO 

24.3 

48.81     .83 

5.62     .Z5 

4.43      -M 

x8.o2    .zo 

63.52   5.88 

Z4.80   .08 

30.56    .10 

7.37     •X3 

Dec.   4-3 

48.57  -^ 

5.46  -.Z7 

4-29  --IS 

X7.92  -.10 

69.73-W'5a 

X4.7X  -.09 

30.45  -.18 

7.22  -.Z5 

14.3 

48.28.-   .*9 

5.28    .18 

4.15      -14 

X7.83     .zz 

76.57  7.03 

X4.6X     .zo 

30.32     .Z3 

7.06     .Z7 

34-2 

47-99    -90 

5-09    •«9 

4.00     .Z5 

X7.71     .xz 

83.82  7.33 

X4.5X     .zo 

30.  x8    .z5 

6.86     .19 

34-2 

47.69  -.31 

4.89  -.80 

3.84  -.16 

X7.60— .10 

9X.22+7.44 

X4.40  -.zz 

30.c^  -WZ7 

6.66  -.80 

Mean 
Solar 

(fPieciam. 

yCassiop. 

fi  Androm. 

43Cephei 

/cTncanae. 

/Piscium. 

xOctantis, 
S.P. 

«  Androm. 

• 

•     ' 

•     t 

•      f 

• 

•     ' 

•      t 

• 

Date. 

8a  58 

29  50 

5a  3 

4  17 

159  as 

8655 

18444 

49    6 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

0  43 

0   50 

0  51 

0  54 

I    12 

I    12 

I    24 

I   30 

a 

a 

a 

a 

a 

a 

a 

a 

(Dec.  30.2) 

24.32  -.10 

3378  -.3Z 

6.29  -.ze 

46.98-8.78 

20.73  -.37 

33.34  -.» 

22.62+8.9Z 

49-87  -.15 

Jan.    9.2 

24.22     .zo 

33-4^     .38 

6.X2    .ze 

44.26  8.7a 

20.  X7    .55 

33.23     .zz 

25.57  •.95 

49.7X     .Z7 

19*2 

24.  ZO     .IZ 

33x4     .3a 

5-96   .17 

4X.55   8.68 

X9.62     .54 

33.XX       .Z8 

28.52  8.89 

49.53     -19 

29.1 

24.00  -wZl 

32.83  -^91 

578  -•i; 

38.92-8.68 

X9.09  -.53 

33.00  -.ZZ 

3X-35+fc74 

49.32  -.8Z 

Sept.  5.6 

27.63  +.15 

38.46  +.87 

9.98  +.88 

65.77+Z.60 

24.36  +.39 

36.36  +.88 

2x.x6-z.4s 

53.28  +.86 

X5.6 

27.76    .za 

38.7X       .88 

XO.I7    .17 

67.18  i.ao 

24.70     .89 

36.54       .»« 

X9.90  Z.03 

53.53      .M 

25-5 

27.87     .zo 

38.9X     .x6 

10.29      .Z8 

68.19    .79 

24.95     .»8 

36.68      .18 

19.09    .59 

53.72      .18 

Oct    5.5 

27.95    •<>r 

39.03     .10 

ZO.4O      .08 

68.77+  -37 

25.06  +.08 

36.78       .09 

X8.71-  .13 

53.87     .Z4 

X5-5 

28.00  >.03 

39.10 +.©♦ 

10.45      .04 

68.93-  -o* 

25,09  -.03 

36.85      .06 

X8.83+  .36 

53-98     .zo 

25-5 

28.OX     .00 

39.IX  -.08 

XO.48  +.0Z 

68.68-  .48 

25.OX  — .Z4 

36.89  +.03 

X9.47+  .97 

54.06  +.06 

Nov.   4-4 

27.99  -.08 

39-05   .08 

XO.47  —.08 

67.95     -89 

24.8X      .84 

36.90     .00 

20.58   Z.3S 

54.  XX  +.03 

X4-4 

27.97     .<H 

38.93  -H 

XO.42       .06 

66.8x  Z.30 

24.52     .33 

36.88  -.oa 

22.20   Z.80 

54.  XX  — .oz 

24.4 

27.9Z     .07 

38.77     .»9 

10.35       .09 

65.27  Z.70 

24.  X4    .41 

36.85     .05 

24.  X9    8.80 

54.07     .05 

Dec.   4-3 

27.83     .09 

38.56     .83 

10.24       -» 

63.37  a-«* 

23.68     .47 

36.79     .07 

26.59    8.S8 

54.00     .09 

14-3 

27.75  -M 

38.31  -.86 

10. 11  -.Z3 

6x. 14-4.36 

23-19 --51 

36.72  -.09 

29.25+«.75 

53.9X  -.18 

*4-3 

27.64       .ZO 

38.02     .19 

9.97     .15 

58.66  a.58 

22.66     .34 

36.62     .zo 

32.ZO  8.99 

53.77    -u 

34-3 

27.53  -.zo 

37-7X  -.3Z 

9.81  -.16 

56.02-8.73 

22.  XO  —.36 

36.52  -.zo 

35.05+^94 

53.6X  -.z6  j 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,          j 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 

K  Piscium. 

V  Piscium. 

CCetL 

jSTriangoli. 

4Ur8.Min.. 
S.P. 

XTriangnlL 

67Cea    j 

•       t 

•       t 

e         * 

• 

•           r 

• 

•      # 

• 

Date. 

78  23 

85    a 

100    50 

48    10 

55  30 

348      2 

56  37 

96  54 

h       m 

h      m 

h      m 

h      m 

h      m 

h      zn 

h     m 

h      m 

I  31 

I    36 

I  46 

I  57 

a     3 

2      9 

2   II 

2    II 

• 

a 

a 

a 

a 

a 

a 

a 

(Dec.  30.3) 

42.71  —.10 

8.65  —.10 

26.92  -.zz 

39.70  -.16 

29.94  -." 

x2.8ofz.00 

X6.53  -.iz 

55.19  -.08 

Jan.    9-3 

42.60      .XX 

8.55     ." 

26.80     .zx 

39.54     .»7 

29.80     .Z4 

X3.83   z.a6 

16.40    .zs 

55.09     .10 

X9.2 

42.48     .xa 

8.43     .xa 

26.67     .za 

39-37     .18 

29.65     .15 

X4.92    I.ZI 

Z6.25     .zs 

54.98    .za 

29.2 

42.36     .la 

8.31     .xa 

26.54     .13 

39.18     .X9 

29.48     .z6 

16.04    I.ZZ 

z6.o8    .16 

54.83    .14 

Feb.  8.2 

42.24     .xa 

8.19    .xz 

26.41     .Z3 

38.98     .x8 

29.31     -17 

17.13   1-07 

Z5.92    .16 

54.70    .14 

Z8.2 

42.12  -.la 

8.09  -.xo 

26.29  — .za 

38.8X  -.X7 

29.15  -.z6 

x8.x8+z.oo 

15.75  -^«7 

54.57  -.13 

Sept.a5-6 

45.99  +.X4 

IX.83  +.Z4 

29.88  +.Z3 

43.40  +.aa 

33.40  +.19 

9.6X—  .60 

19.89  +.ao 

57.98  +.17 

Oct.    5.5 

46.  xz     .xz 

XX.95     ." 

30.OX     .xa 

43.60     .x8 

33.59     .17 

9.08     .44 

20.09        alB 

58-15     .14 

15-5 

46.21     .08 

12.05     .08 

30.  IX     .09 

43.74     .14 

33-73    -14 

8.7a    .17 

20.25     .IS 

58.26     .XX 

25-5 

46.27  +.05 

12.  IX  +.05 

30.19  -f.oe 

43.86  +.10 

33.85  +.ZO 

8.53-  .zo 

20.37  +.IZ 

58.36  +.08 

Nov.   4-5 

46.30  +.oa 

X2.15  +.Q3 

30.23  +.03 

43.94     .06 

33.94     -ofi 

8.5<H-  .08 

20.46     .08 

58.43     .03 

X4.4 

46.32     .00 

X2.l6     .00 

30.24    .00 

43.98  +.oa 

33.98  +.oa 

8.67     .87 

20.52  +.04 

58.46  +.« 

24-4 

46.29  -.OS 

12.15  -.OS 

30.22  -.03 

43.98  -.oa 

33.99  -.oz 

9.03     -43 

20.54     .00 

58.47  -.01 

Dec.   4-4 

46.26     .05 

X2.XO      .03 

30.18     .05 

43.94     .06 

33.96     .04 

9.55     .6" 

20.52  —^03 

5».45  -.<H 

M-3 

46.19  -.07 

X2.O4  -.07 

30.13  -.08 

43.87  -.10 

33.91  -.08 

X0.25-f  .77 

20.48  -.07 

58.40  -.06 

24-3 

46.10     .09 

XI.95      .09 

30.04      .10 

43.76     .13 

33-82     .11 

XX. XO      •9Z 

20.40     .zo 

58.33    .OS 

34-3 

Mean 
Solar 

46.00  — .zo 
dHydri. 

XI.85  -.xo 

29.93  -." 

43.60  —.16 

33-69  -.13 

X2.08+X.OS 

20.28  -.la 
eAriatit. 

58.24  -.09 

/iHydri 

JCeti 

^Persei. 

aArietis. 

47CepheL 

/5Persei. 
{Algol.) 

•       t 

• 

• 

•       » 

•       » 

• 

•      * 

• 

Date. 

159    7 

169  33 

90  7 

41    12 

75  30 

10  59 

69  4 

49  26 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      zn 

h      m 

2    19 

2  33 

a  34 

2  37 

2  45 

2   52 

a  53 

3    I 

a 

a 

8 

s 

8 

a 

a 

8 

)Dec.30.3) 

58.61  -.53 

53.44-i-M 

16.87  -•<* 

15.91  -.»5 

53.33  --.08 

36.19- .7z 

24.51  -^08 

33.88  -MJ 

Jan.    9-3 

58.06     .56 

52.25   x.aa 

16.78       .XO 

15.75     .18 

53.25     .xo 

35.44     •«• 

24.43     .10 

33.77       .» 

19.3 

57.48     .58 

50.99  z.a6 

16.67       .M 

15.55     .ai 

53.13       .M 

34.56     .9« 

24.3X     .za 

33.62      .!« 

29.2 

56.90     .58 

49.72   z.a6 

16.53       •« 

15.33     .as 

53.00     .Z3 

33.59     .98 

24.17    •« 

33.44     .>8 

Feb.  8.2 

56-32     .57 

48.46  z.a4 

X6.39     .Z4 

I5.XO       .34 

52.85   .14 

32.59  i.oa 

24.02     .14 

33-25     -«9 

X8.2 

55-75  -.56 

47.23-z.x8 

16.25  -.Z4 

14.86  -.83 

52.71  -.Z4 

3x.57-z.04 

23.87  -.IS 

33.05  -.» 

Septa5-<^ 

60.59  +.33 

54."+  .67 

19.55  +-«> 

19.54  +.28 

56.10  +.a3 

4342+  "95 

27.32  +.aa 

37.03  +^89 

Oct.    5-6 

60.88     .as 

54.70     .48 

19.73     .«7 

19.81     .as 

56.30     .Z9 

44.30     .8a 

27.52     M> 

37.30     .«5 

15.5 

6X.09     .13 

55.09     .a8 

19.87     .X3 

20.05     .ai 

56.48     .z5 

45.04     .67 

27.7a     .z8 

37-53     .«• 

ass 

6x.i8  +.04 

55.25+  .03 

19.99  +.13 

20.24  +.Z7 

56.61  +,xa 

45.64  +.30 

27.89  +.Z5 

37.74  +.19 

Nov.  4-5 

61.17  -.07 

55.19-  .18 

20.08     .xo 

20.38     .xa 

56.72    .09 

46.06     .33 

28.00     .zz 

37.91     .X5 

14.5 

61.04     .xS 

54.91     .40 

20.15    .06 

20.48     .07 

56.82     .07 

46.29  +.16 

28.  xo     .08 

38.OZ     .XX 

a4-4 

6a8o    .a7 

54-41     •&» 

20.  z8  -{-.ot 

20.53  -»-.oa 

56.87     .04 

46.36  -.03 

28.16     .03 

38. zx    .07 

Dec.   4-4 

60.49    .36 

53.71     -78 

20.18  -.ox 

20.53  -.oa 

56.89  +.01 

46.24      .34 

28.20  +.oa 

38.14  +.« 

14.4 

60.08  -.44 

52.84-  .93 

20.15  —.04 

20.49  -.07 

56.88  -.oa 

45.9X  -.4a 

28.Z9  -.oa 

38.X4  -.oa 

24.4 

59.61     .30 

5X.81    Z.08 

20.  xz     .07 

20.39     .xa 

56.84    .06 

45.40     .39 

28.  Z5     .05 

38.  xo    .07 

34-3 

59.09  -.54 

50.69-t.z8 

20.03  '.<9 

20.25  -.16 

56.76  -.09 

44-72  -.76 

88.08  -b09 

38.00  -.IX 
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1 

APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS,             | 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

iHydri. 

p  Octantis, 
S.P. 

/Tanri 

rCamelop. 

yHydri. 

e  Persei. 

A*  Tanri 

tfPeraei 

•  •       # 

•       » 

•      # 

• 

•      * 

• 

e         * 

•       » 

Date. 

167  46 

185  5a 

77  as 

18  59 

164  33 

50 17 

68  12 

42  34 

h      m 

h      m 

b      m 

h      m 

h      m 

h      m 

h      m 

h      m 

3  x8 

3  19 

3  as 

3  39 

3  48 

3  51 

3  58 

4   I 

B 

B 

B 

■ 

s 

S 

a 

8 

(Dec.  30.4) 

34-35-  '90 

39.ox+4.aa 

16.33  -.04 

39.59  -.as 

52.91  -.61 

2.84  -.06 

42.03  -.oa 

18.05  -.05 

Jan.    9-3 

33.4X     -99 

41-31  «-S7 

16.27     *o8 

39.29     .36 

52.24     .71 

2.77     -w 

41.99     .07 

17.98     .10 

19-3 

32.38   x.a6 

43.73  a.49 

16.17     .Xt 

38.88     .44 

51.49     .79 

2.65   .14 

41.90      .XI 

17.84     .15 

29.3 

31.30  x.xo 

46.28  t.54 

16.05       .14 

38.40     -Sx 

50.66     .86 

2.49   .17 

41.78     .14 

17.67     .19 

Feb.  8.3 

30.19  x.xo 

48.82  2.54 

15.90      .15 

37.87     .55 

49-79    .90 

2.31   .19 

41.63     .X5 

17.46       .29 

X8.2 

29.08-i.og 

5i.3&fa.49 

15.75  -.X5 

37-31  -.56 

48.88  -.91 

2.11  -.20 

41.48  -%x6 

17.23  -.24 

28.a 

27.99-«.<« 

53.8o+*39 

15.60  -.X5 

36.74  -^57 

47.96  -.90 

1.90  -.ax 

41.31  -.X7 

16.97  --as 

Oct    5-6 

33-59+  -6^ 

48.17-1.04 

18.99  +.aa 

44.50  +.6« 

51-57  +.58 

5-83  +.32 

44.61  +.95 

21.18  +.34 

15.6 

34*12     '43 

47.30    .C7 

19.21    •x9 

45.10     .53 

52.10    .45 

6.13     .28 

44.«6     .94 

21.50     .39 

25-5 

34.46+  .14 

46.79-  .98 

19.38  +.x6 

45.62  +.47 

52.49  +.3« 

6.38  +.94 

45.09  +.99 

21.81  +.99 

Nov.  4-5 

34.61+  .05 

46.69+  .X5 

19.52    .14 

46.03     .38 

52.76     .18 

6.61     .ax 

45.28     .19 

22.08     .95 

14-5 

34.58-  .X3 

47.06     .58 

19.65      .XX 

46.37     -a8 

52.87  +.03 

6.79    .x7 

45.46     .15 

22.30      .90 

245 

34-36     -SX 

47.81     .08 

19.75     .08 

46.59     .x6 

52.83  -.11 

6.94     .X3 

45.58       .IX 

22.48     .IS 

Dec.  4-4 

33-95    -30 

48.99   I-S7 

19.80     .04 

46.69  +.05 

52.65     .as 

7.04     .08 

45.68     .08 

22.59     .xo 

X4-4 

33-37-  .er 

50.54+X.7* 

19.82  +.0X 

46.68  -.07 

52.33  -.41 

7.10  +.03 

45-74  +.05 

22.67  +.04 

24.4 

32.63     .8x 

52.40  9.0X 

19.81  -.©• 

46.54     .19 

51.84     .54 

7.10  —.ox 

45.76  +.OX 

22.68  —.OX 

34-4 

31.76-  .94 

54.53+».8 

19.76  -.05 

46.28  —.30 

51.26  -.64 

7.07  -.06 

45.74  -.«H 

22.64  -.06 

Mean 
Solar 

o>BridanL 

9Ur8.Mm., 
S.P. 

dMensas. 

mPeneL 

T  Tanri 

•  Tanri 

CAnrigae. 

/9Eridani. 

•      » 

•       * 

• 

•       t 

•       t 

0      t 

•      # 

•       » 

Date. 

97    6 

345  59 

170  27 

47  9 

67 14 

71  20 

49  4 

95  13 

h      m 

h      m 

b      m 

h      m 

h      m 

h      m 

h      m 

h      m 

4    6 

4   20 

4  24 

4   26 

436 

4  45 

4  55 

5    2 

■ 

s 

B 

s 

s 

B 

8 

a 

(Dec  30.4) 

55.18  -^5 

24.19  +.47 

58.47-  .90 

17.OX  -.oa 

9.67  +.0X 

26.71  +.oa 

23.69  +.03 

52.27  +.02 

Jan.    9.4 

55-13     .07 

24.71     .61 

57.46    X.XO 

16.97     -07 

9.66  -.03 

26.71  -,oa 

23.69  -.03 

52.26  -.03 

19.4 

55-05     .10 

25.40     .74 

56.27   x.as 

16.87     .11 

9.60    .08 

26.66     .06 

23.64     .08 

52.22      .07 

29.3 

54-94     -IS 

26.20     .83 

54-95   x-37 

16.73     .15 

9.50      .12 

26.58     .xo 

23.51     .X3 

52.13     .XX 

Feb.   8.3 

54.80     .X5 

27.06     .go 

53.53  x-4a 

16.56     .X9 

9.36      •X4 

26.44     .X3 

23.36     .X7 

52.01      .X4 

X8.3 

54.64  -.x6 

28.00  +.94 

52.04-1.50 

16.35  -ax 

9.21  -.x6 

26.30  -.15 

23.17  -.90 

51.86  -.x6 

28.3 

54.46     .X7 

28.94     .93 

50.54    »-49 

16.13     .a3 

9.04     .17 

26.14     .X7 

22.96      .99 

51.69     .17 

Mar.  10.2 

54.29  ^X7 

29.85  +.88 

49.06— X.46 

15.91  -.at 

8.86  -.17 

25.96  -.x8 

22.73  -.23 

51.52.-.X8 

Oct.  X5-6 

57.43  -K" 

23.23  --75 

53.67+ .87 

20.13  +.33 

12.26  +.97 

29.17  +.95 

26.52  +.33 

54.18  +.94 

»5-^ 

57-63  +.«9 

22.55  -.6x 

54.44+  .67 

20.43  +.30 

12.52  +.23 

29.42  +.28 

26.84  +.3X 

54.41  +.23 

Nov.   4-6 

57.81     .17 

22.00     .46 

55.00     .45 

20.72     .86 

12.75     .aa 

29.66     .23 

27.14     .as 

54.64     .ax 

X4-5 

57-95     -14 

21.61     .31 

55.33+  .ax 

20.95     .aa 

12.96     .19 

29.87      .90 

27.42     .96 

54.83     .19 

24-5 

58.08     .xo 

21.36  -.15 

55.41-  .04 

21.16     .x8 

13.13     .x6 

30.05      ,16 

27.65       .99 

55.02     .16 

Dec.  4-5 

58.16     .06 

21.30  +.oa 

55-24     .30 

21.30     .13 

13.27     .la 

30.19     .xa 

27.84       .17 

55.15     .xa 

14-5 

58.20  +.09 

21.41  +.«> 

54.81-  .55 

21.40  +.08 

13.36  -+.08 

30.29  +.08 

27.97  +.XX 

55.25  +.08 

«4-4 

58.2Z     .00 

21.69     .37 

54.15     .78 

21.45  +.03 

13.41  +-03 

30.35  +.04 

28.05  +.06 

55.31  +.04 

34-4 

58.18  -.OS 

22.15  +.54 

53.26-  .99 

21.45  -.03 

13.42  -.ox 

30.37     .00 

28.09       .00 

55.33     -^ 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS.          | 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Meui 

Solar 

rOrioniB. 

ArAurigae. 

Groombr. 
944. 

cOrionis. 

vAnrigae. 

JDoradna. 

/SAorigae. 

^Anrigap 

•     9 

• 

•     ' 

•     * 

• 

• 

• 

• 

Date. 

96  57 

57  53 

4  51 

99  4* 

50  53 

155  46 

45  4 

52  48 

h      m 

h      m 

h     a 

b     m 

b     m 

b     m 

h     m 

h     m 

5    12 

5  26 

5  29 

5  43 

5  44 

5  44 

5  52 

5  52 

• 

• 

s 

3 

3 

3 

3 

•           1 

(Dec.  30.5) 

41.39  +.<» 

8.X3  +.06 

38.51-  .I« 

57.32  +.05 

28.X4  +.09 

38.91  -.13 

6.06  +.09 

48.92  4M>9l 

Jan.    9.4 

41.39  -.oa 

8.17  +.01 

38.08     .66 

57.35  +.o» 

28.20  +.03 

38.72     .«3 

6*X3  +.03 

48.99  +.<Q 

X9.4 

41.36     .06 

8.X5  -.<H 

37.19   1.13 

57.33  -.<H 

28.19  -^QS 

38.45    .s» 

6.X3  -.04 

48.99 -.«■ 

294 

41.28     .09 

8.09    .09 

35.82   X.56 

57.27     -08 

28.  X3    .09 

38.08     .40 

6.06    .09 

48.94    .9;  1 

Feb.   8.3 

41.15     .M 

7.96    .IS 

34.08   1.90 

57.X7    .«• 

28.OX     .X4 

37.65     .46 

5.94     •X4 

48.84      .13 

18.3 

41.OX  -.05 

7.81  -.16 

32.OX-3.x7 

57.02  -.xs 

27.86  -.X7 

37  15  -.51 

5.77  -^«8 

48.69  -.16 

28.3 

40.84     .17 

7.64     .18 

29.73    %39 

56.86     .X7 

27.67     .X9 

36.6X    .ss 

5.57     ." 

48.5X     .19 

Mar.  10.3 

40.67     .17 

7-44    '^9 

27.36    a.39 

56.69     .x8 

27,45     .3X 

36.04     .57 

5^33    .83 

48.30      .31   1 

30.3 

40.49  -.17 

7.24  -.» 

24.96-«.S9 

56.51  -.X8 

27.24  -.31 

35.47  -.39 

5.09  -••4 

48.10-^30 

Oct.  25-6 

43.45  +.«5 

X0.87  +.31 

49.23+3.60 

59.14  +.36 

3O.9X  +.36 

37.72  +.48 

8.89  +.39 

5X.57  +^35  1 

Nov.   4.6 

43.68     .» 

XX.  16     .fl8 

51.69   9.99 

59.39     .«4 

31.25     .33 

38.16     .40 

9.86     .36 

51.90    .33 

X4.6 

43.89     .19 

11.43  .«« 

53.80    Z.96 

59.62     .33 

31.56     .30 

38.52     .sa 

9.60     .33 

52.22    .30, 

24.5 

44.07     .16 

XX.68    .as 

55.60   X.57 

59.84     .19 

3X.84     .tft 

38.80     .33 

9.93     .« 

52.50    .«7; 

Dec.   4-5 

44.21     .u 

IX.89     .19 

56.95    I.M 

60.OX     .z6 

32.08      .83 

38.98     .X4 

XO.X9      .S4 

52.75    .« 

X4-5 

44*32  +.09 

12.05  -f.14 

57.84+  .6* 

60.  X4  +.13 

32.27  +.X7 

39.07  +.04 

XO.4X  +.X9 

52.96  +.18 

24.4 

44.39     .05 

12.15     .09 

58.22+  .X4 

60.23   'oy 

32.40       .X3 

39.05  -.06 

X0.S6     .13 

53.XO    .13 

34-4 

44.42  +.01 

12.22  +.04 

58.11-  .S4 

60.28  +.03 

32.49  +.06 

38.92  -.17 

X0.66  +.07 

53.20  +.06  j 

Mean 
Solar 

vGeminor. 

♦lAurigae. 

;tDraooni8, 
S.P. 

vGeminor. 

eGeminor. 

V^Aurig*. 

EGeminor. 

CMensse. 

• 

• 

•     # 

•     f 

• 

• 

• 

•     » 

Date. 

67  28 

40  40 

342  41 

69  43 

6446 

46  19 

55  55 

170  43 

h     m 

h     m 

h     m 

h     m 

h      m 

h     m 

b     m 

b     m 

6    8 

6  17 

6  22 

6  22 

637 

6  39 

6  46 

6  48  : 

■ 

s 

a 

• 

3 

8 

8 

B 

(Dec.  30.5 

45.86  +.IX 

6.X5  +.XS 

48.69  +.<H 

56.95  +.10 

42.05  4%X3 

26.47  +*»« 

6.95  -Kifi 

38.85-  .13 

Jan.    9.5 

45.94  +.05 

6.26  +.06 

48.79    .xa 

57.04    .06 

42.16    .08 

26.59  .09 

7.07     .xo 

38.57      .40 

X9.4 

45.96     .00 

6.28  -.01 

49.03    .39 

57.07  +.01 

42.2X  +.03 

26.64  -K08 

7.X4+wa4 

38.05      .65 

29.4 

45.93  -.«H 

6.24    .07 

49*39    -a 

57.06  -.04 

42.22  -.03 

26.64  -.0* 

7.15-^ 

37.28      .^ 

Feb.   8.4 

45.85     .09 

6.12     .IS 

49.87  .5a 

57.00    .08 

42.  x6     .08 

26.57     •^ 

7.X0    .07 

36.30    1.07 

18.4 

45.75  -.13 

5.97  -.18 

50.44  +.63 

56.90  — .X3 

42.07  —.13 

26.44 -wis 

7.OX  —.13 

35.X3-i.« 

28.3 

45.60     .x6 

5.76    .aa 

51.12    .70 

56.75      .15 

41.93     .15 

26.26     .19 

6.85     .x6 

33.83  «.s« 

Mar.xo.3 

45.43     .18 

5.50    .«5 

51.86  .74 

56.59      .17 

41.77     .17 

26.06      .38 

6.68    .18 

32.40  X.46 

20.3 

45.24       .!« 

5.24     .«7 

52.61    .76 

56.41       .18 

41.59  .18 

25.84     .83 

6.48      .30 

30.91   i.5«  1 

30.2 

4507  .17 

4.96     .a6 

53.38  .77 

56.24     .X7 

41.41   .18 

25.60     .34 

6.29      .3X 

29-38  1.53  . 

Apr.   9.2 

44.89  -.17 

4.71 -^«5 

54-X4  +.76 

56.07  -.x6 

4X.23  -.X7 

25.36  -%83 

6.07  — ^.ax 

27.85-x.5x  1 

Nov.  X4.6 

48.71  -K«9 

9.69  +.M 

48.97  -.58 

59.68  +.30 

44.81  4vS3 

29.64  +.38 

9.85  +.33 

31.94+  .97 

24.6 

48.98     .as 

XO.06     .34 

48.45    .46 

59.95     .aft 

45.IX     .38 

29.99     .34 

XO.18     .sx 

32.81     .77 

Dea  4.6 

49.21       .31 

ia38    .39 

48.06     .34 

60.  X9    .33 

45.37     ••4 

30.31      .*> 

10.47     .37 

33-47    .54 

MS 

49.40  -*-.i6 

10.64  +.34 

47.79  -.30 

60.40  +.x8 

45.60  4v30 

30.59 +.« 

XO.72  +W33 

33.89^.9 

24.5 

49.54    .u 

xa85    .z8 

47.65  -.05 

60.57     .13 

45.78  .15 

30.82     .19 

10.93       .17 

34.05+ .« 

34.S 

49.64  +.07 

ia98  +.XO 

47.66  +*xo 

60.67 +.07 

45.9X  +WXO 

30.97 +WX3 

XX.08  +.IS 

53.93- -^ 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS.            | 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

CGeminor. 

63  Aorigse. 

y^Volantia. 

25  Camelop. 

/?Can.Mm 

26  Lyncis. 

Groombr. 

w'  Cancri. 

Mean 

SoUr 

1374- 

0      » 

0      » 

e         ' 

0      » 

e         f 

• 

0      » 

e 

Date. 

69  17 

50  31 

160     20 

7  24 

81     30 

42    10 

15  49 

64    20 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h     m 

6  58 

7      4 

7   9 

7  9 

7    21 

7  47 

748 

7  54 

s 

8 

s 

8 

B 

8 

8 

8 

(Dec.30.5) 

6.20  -f.Z4 

41.54  4-.18 

40.26  +.05 

53.20+  .68 

39,60  +.16 

20.60  +.85 

6.64  +.51 

48.25  +.21 

Jan.    9.5 

6.31      '09 

41.68      .ZS 

40.25  -.08 

53-71+  -33 

39.73       ." 

20.82       .19 

7.06       .33 

48.43     .x« 

19.5 

6.39  +.04 

41.78  +.06 

40.12     .ao 

53.85-  .ox 

39.82       .06 

20.97       .M 

7.30  +.16 

48.57       ." 

29.4 

6.40  -.ox 

41.80       .00 

39.87     .31 

53.68  .34 

39.86  +.01 

21.06  +.05 

7.39       .00 

48.64  +.05 

Feb.  8.4 

6.38     .06 

41.77  -.06 

39.50     .4a 

53.13      .66 

39.84  -.03 

21.07  -.<» 

7.30  -.16 

48.67       .00 

18.4 

6.30  -.XI 

41.68  -.22 

39.04  -.51 

52.30-  .96 

39.79  -.07 

21.01   -.09 

7-05  -.3a 

48.63  -.05 

38.4 

6.18     .14 

41.52       .17 

38.49     -59 

51.20   z.ao 

39.69       .11 

20.87     .»5 

6.66    .44 

48.56       .10 

Mar.  10.3 

6.03     .16 

41.35        ■«> 

37.88     .64 

49.89   1.38 

39.56       .15 

20.70    .19 

6.15    .55 

48.44     -'4 

20.3 

5.86     .X7 

41.14     .ax 

37-21     .67 

48.42    X.50 

39-41      .'5 

20.49     .as 

5.56    .63 

48.28     .16 

30.3 

5.69     .18 

40.93     .aa 

36.53     .« 

46.90   X.55 

39.25     .16 

20.26     .24 

4.88     .68 

48.12      .X7 

Apr.   9.2 

5.51  -.17 

40.71  -.aa 

35.84  -.69 

45- 34-1-55 

39.08  -.x6 

20.00  -.a6 

4.18  -.70 

47-95  -.X7 

X9.3 

5-34  --17 

40.51  -.ao 

35.17  -.67 

43.82-1.49 

38.92  -.15 

19.75  -.as 

3.48  -.69 

47.78  -.16 

Nov.  24-6 

9.07  +.9Q 

44.80  +.33 

38.90  +.46 

61.83+X.66 

42.15  +.27 

23.81  +.43 

IZ.30  +.92 

50.96  +.34 

Dec.   4-6 

9-34      as 

45.12     .31 

39.33     .37 

63.37   1-44 

42.41     .25 

24.21     .38 

12.16     .8x 

51.28      .30 

14.6 

9.57  +.« 

45.41  +.a7 

39.65  -|-.a7 

64.69+1.17 

42.66  +.a2 

24-57  +.34 

12.93  +.70 

51.57  +.27 

24-5 

9.77     .18 

45.66     .aa 

3985     .15 

65.70      .86 

42.87     .x8 

24.89   .29 

13.57     .58 

51.83     .24 

34-5 

9.91  +-I3 

45.85  +.16 

39.93  +.oa 

66.40+  .48 

43-03  +.13 

25.16  +.23 

14.08  +.46 

52.05  +.20 

C  Cancrl 

^Cancri. 

30  Monoce- 
rot  is. 

f^Chamae- 
leontis. 

a  Hydrae, 

y  Cancrl 

o«  Cancri. 
(nt^an.) 

(?  Hydrae. 

MAfln 

Solar 

•      » 

e         t 

0      > 

e         » 

e         1 

e         t 

0      ' 

e         » 

Date. 

72  3 

80    30 

93  34 

167    9 

86  18 

68  10 

59  2 

87  IS 

b      m 

h      m 

h      m 

h      m 

h      m 

h     m 

h      m 

h      m 

8      6 

8  II 

8  20 

823 

833 

8  37 

8  48 

9   9 

a 

8 

s 

s 

8 

8 

8 

8 

(Dec.  30.6) 

24.20  +.ao 

1.35  +.» 

35.97  +.22 

46.15+  .34 

27.92  +.21 

25.48   +.25 

3.94  +'a6 

5.57  +-26 

Jan.    9-5 

24.38     .16 

1.53      .»6 

36.16       .16 

46.41+  .X7 

28.12       .18 

25.70       .20 

4.18     .22 

5.80       .21 

19.5 

24.52     .11 

1.67     .11 

36.28     .xo 

46.50     .00 

28.27       .14 

25.88     .X5 

4-37     .«7 

5-99     .16 

29.5 

24.61     .06 

1.75     .06 

3637  .05 

46.39-  .17 

28.38       .09 

25.99   .09 

4.51       .XI 

6.11     .11 

Feb.   8.5 

24.65  +.0X 

1.79  +.01 

36.40  +.01 

46.12     .34 

28.43   +.03 

26.06  +.03 

4-59  +.05 

6.21     .06 

18.4 

24.63  -.04 

1.77 --04 

36.40  -.03 

45-67-  .50 

28.44  -.02 

26.07  —.02 

4.63     .00 

6.25  +.01 

28.4 

24.56     .09 

I.71      .08 

36.34   .07 

45.06     .65 

28.39       .06 

26.03       .06 

4.59  -;06 

6.23  -.03 

Mar.  10.4 

24.45     •« 

Z.62       .IS 

36.25      .10 

44-33     .78 

28.32        .10 

25.96      .XO 

4.51      .11 

6.19    .07 

20.4 

24.32     .14 

1.48   .14 

36.12     .X3 

43.50     .88 

28.21        .13 

25.84     .X3 

4.38      .14 

6.10       .10 

30.3 

24.17     -15 

1.34     .»5 

35.98     .15 

42.58     .94 

28.07       .14 

25.70     -15 

4.24     .16 

6.00      .12 

Apr.   9.3 

24.01  — .x6 

1.19  -.16 

35.82  -.16 

41.61-  .96 

27.92  -.15 

25.54  --Jfi 

4.08  -.17 

5.86  -.X3 

19.3 

23.84     .16 

1.03     .15 

35.66     .15 

40.61     .98 

27.77     .«5 

25.38     .16 

3.90     .X7 

5.72   .14 

29.2 

23.70     .15 

0.88      .14 

35.52     .14 

39.60   z.oo 

27.63     .14 

25.22     .15 

3.73     .x6 

5.59   .13 

May   9-2 

23.57  --13 

0.76  -.12 

35.39  -.12 

38.62-  .98 

27.50  -.13 

25.08  -.X4 

3.58  -.15 

5.46  -.w 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS.             | 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

P  Argus. 

a  Lyncis. 

10  Leonis 
Minoris. 

0  Leonis. 

C  Chamae- 
leontis. 

19  Leonis 
Minoris. 

fl- Leonis. 

AUrsaeMa- 
joris. 

0       » 

0 

0       » 

0       f 

0 

0 

0 

e           ' 

Date. 

t 

159   18 

55  " 

53     9 

79  39 

170  29 

48  28 

81    28 

46  35  • 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

b       m 

1 

9  12 

9  H 

9   28 

9  35 

9  36 

9  51 

9  54 

10    10 

8 

S 

s 

8 

8 

8 

s 

s 

(Dec.3o.6) 

7-53  +-41 

53.04  +.30 

1. 15  +.30 

44.46  +.27 

57.824-  .86 

28.89  +^35 

51.33  +.28 

59.23  +-38  i 

Jan.    9-6 

7.88     .79 

53.32        .35 

1.44     .27 

44.71       .23 

58.58     .65 

29.22     .31 

51.59   .25 

59.59     .34 

Z9.6 

8.12     .17 

53-56     .«> 

1.70      .23 

44.93     .19 

59.13     -43 

29.51     .26 

51.83       .21 

59.91      .29 

29.5 

8.24  +.03 

53.74     -M 

X.90     .x8 

45.10     .14 

59.44+  .19 

29.74     .» 

52.0.1       .17 

60.16  .23' 

Feb.   8.5 

8.24  -.06 

53-84     .08 

2.02      .XX 

4522     .09 

59.51-  .^ 

29.89     .14 

52.15       .12 

60.36  .17' 

;          X8.5 

8.13  -.17 

53.89  +.02 

2.09  -f.04 

45.28  +.04 

59.34-  .»7 

29.99-+.08 

52.23  +.07 

60,49  +.10 

i          28.5 

7.91     .27 

53f89  -.03 

2.10  -.02 

45.30       .00 

58.96     .48 

30.04  +.03 

S2.27  +.02 

6a55  +.<H 

,  Mar.  10.4 

7.59     .36 

53.83     .08 

2.06     .07 

45.28  -.04 

58.37      .67 

30.02  -.03 

52.27  -.02 

60.55  -.<»3 

20.4 

7-19     -43 

53.74     ." 

1.97     .12 

45.21     .08 

57.62     .83 

29.94     .09 

52.22    .06 

60.49     .09  I 

30.4 

6.73     .48 

53.59    .15 

1.83     .X5 

45.13     ." 

56.70     .98 

29.81      .13 

52.15  .09 

60.38     .13 

Apr.   9.3 

6.22  -.5a 

53.43 -.17 

1.67  -.17 

45.01  -.13 

55.65-i.xo 

29.66  -.16 

52.05  -.12 

60.23  --15 

19.3 

5.68      .55 

53-25     .18 

1.50     .18 

44.88     ,X4 

54.50    X.18 

29.48     .x8 

51.93       .13 

60.06     .17 

29.3 

5.12      .56 

53-07     .18 

1.31     .18 

44.75     .14 

53.29    1.23 

29.29     .19 

51.81       .13 

59.87     .19 

May   9.3 

4-55     .57 

52.90    .17 

1.14     .x8 

44.62     .14 

52.04    1.26 

29.10     .X9 

51.68    .X3 

59.67     •« 

19.2 

3-99  --56 

52.74  --15 

0.97  -.17 

44.49  -.13 

50.77-1.a8 

28.91  -.x8 

51.55  -.12 

59.48  -.19  1 

1 

Mean 
Solar 

/iHydTX. 

/?  Leonis 
Minoris. 

a  Antlix. 

yJOctantis, 
S.P. 

41  Leonis 
Minoris. 

rJ»  Chamas- 
leontis. 

46  Leonis 
Minoris. 

Groombr. 
1706. 

0 

0 

e           r 

e 

0 

0       . 

e 

•       •  , 

Date. 

106    19 

52  46 

120  33 

188     5 

66  17 

170     0 

55  14 

II    41 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h       m 

10   21 

10    22 

10   22 

10  35 

10  37 

10  44 

10  47         10  51  ; 

8 

8 

8 

s 

8 

8 

Is            ■      1 

Jan.  19-6 

11.63  +.22 

2.05  +.28 

31.13  +.M 

35.02-  .70 

54.70  +.25 

54.40+    .81 

39.14  +.30  1    55.81  +.94 

29.6 

11.84       .18 

2.30       .22 

31.34       .18 

34.44     .45 

54.93       .31 

55.09       .60 

39.41      .24  '    56.64      .76  ' 

Feb.    8.6 

11.98       .13 

2.49       .17 

31.48       .13 

34-"- -M 

55.12       .17 

55.59       .40 

39.62     .19  1  57-31     .56 

1          18.5 

12.09       .08 

2.62      .XZ 

31.59       .08 

34.02+  .02 

55.26       .X2 

55.88+  .19 

39.78   .13 1  57.76   .35 

1          28.5 

12.14  +.03 

2.70  +.05 

31.65  +.03 

34.16     .26 

55.35       .07 

55.96-  .02 

39.89   .07 

58.01  +.14  1 

Mar.  10.5 

12.16  —.01 

2.71       .00 

31.64  -.02 

34-54+  .50 

55.38  +.02 

55.83-  .22 

39.93  +.02 

58.04  -.07 

20.4 

12.13       .03 

2.68  -.05 

31.61       .06 

35.16     .72 

55.37  -.o» 

55.51       .40 

39.93  -.03  !   57-86    .28 

30.4 

I2.t)7      .08 

2.60       .10 

31-53       .09 

35-98     .92 

55.33       .06 

55-02    .56 

39.88     .07     57.49     .46 

Apr.    9-4 

11.98       .10 

2.48     .14 

31.43     .w 

37.01    I.XI 

55.25       .09 

54-37    .70 

39.79    .10     56.94     .62 

19.4 

11.88     .11 

2.33     .16 

31.30       .14 

38.21    1.27 

55.15       .11 

53.59    .82 

39.68    .13 

56.25     .74 

29.3 

11.76  -.12 

2.17  -.X7 

31.15  -.15 

39.56+1.41 

55.03   -.13 

52.69-  .93 

39.53  -.15 

55.45  -•84 

May  9-3 

11.64       .22 

2.00     .17 

31.01      .X5 

41.04   X.52 

54.89       .14 

51.68   1.03 

39.38     .X5  '  54.57     .91  II 

19-3 

11.51     .12 

1.83     .16 

30.86     .X4 

42.61    1.58 

5476       .13 

50.64   X.09 

39.23    .15 

53.63     .93  [ 

29.3 

11.39     .« 

1.67     .15 

30.71      .14 

44.25    1.62 

54.64       .13 

49-54   i.«3 

39-07     .15 

52.70     .92 

June  8.2 

11.27  -.IX 

1.53  --M 

30.58  -.X3 

45.88+X.64 

54.52  -.12 

48.41-1.x5 

38.94    -.^3 

51.79  -.91 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

i7  0ctantiB. 

/•Leonis. 

V»Ur8.Maj. 

vUr8.Maj. 

^Hydrae. 

;tUrs.Maj. 

IT  Virginis. 

cCorvi. 

•      • 

• 

•     » 

• 

0      . 

• 

• 

e        f 

Date. 

174     3 

87  29 

44  57 

56   21 

121    18 

41  39 

82  49 

112      3  : 

h      m 

h     m 

h      m 

h      m 

h     m 

h      m 

h      m 

h     m 

10  59 

II       I 

II      3 

II  13 

II    28 

II    40 

"  55 

12      4 

8 

a 

a 

8 

a 

a 

8 

a 

Feb.    8.6 

71.51+  .7a 

44^8  4-.X5 

59.20  +.23 

1.38  +.22 

1.43  +.ai 

43.27  +•« 

41.1a  +.23 

54.97  +.84 

i8.6 

72,09       .42 

44.61     .x« 

59.40     .16 

1.57      .X6 

Z.62     .x6 

43.53     .« 

41.32     .x8 

55-19     .aoi 

28.5 

72.34+  -lo 

44.72     .08 

59.53     -09 

1.70       .XX 

1-75     ." 

43.72     .X5 

41.47     .X3 

55.37     .15 

Mar.  10.5 

72.26-  .24 

44.78  +.04 

59.60  +.03 

1.78  +.06 

X.84     .06 

4383     .08 

41.59     .09 

55.48     .10  1 

20.5 

71.86   .55 

44.80     .00 

59.61  -.03 

1.80      .00 

1.87  +.oa 

43.88  +.02 

41.66     .05 

55.57     .06 

30.4 

71.16-  .84 

44-78  -.03 

59.58  -.09 

1.78  -.04 

1.88  -.02 

43.88  -.03 

41.71  +.OX 

55.61  +.03 

Apr.    9.4 

70.18  X.09 

44.74     .06 

59.47       "M 

1.72       .08 

1.85     .05 

43.82     .08 

41.71  -.02 

55.63     .00 

19.4 

68.97    »-33 

44.66     .08 

59.34     .15 

1.63      .XI 

1.79     .08 

43.72       .X2 

41.68     .04 

55.62  -.02 

294 

67.52    X.54 

44-58     .09 

59.18     .X7 

I.5I       .^ 

1.70     .11 

43.57   .16 

41.63     .06 

55.58     .05 

:  May   9-3  ! 

65.89    X.69 

44.48     .xo 

59.00     .x8 

1.37     ."4 

1.60     .13 

43.39   .18 

41.56     .07 

55.52     .07 

19.3 

64.i4-x.80 

44.37  -.xo 

58.81  -.19 

1.22  -.15 

1.46  -.13 

43.20 -.19 

41.48  -.08 

55-43  -.<*  [ 

29.3 

62.29   »'88 

44.27      .XX 

58.60     .20 

1.08      .15 

1.34      •«3 

43.00     .20 

41.39     .09 

55.35     -09 

June   8.3 

60.39    1.90 

44.16      .IX 

58.41     .19 

0.92      .15 

1.20     .14 

42.78       .2X 

41.29     .10 

55.25    .xo  ; 

18.2 

58.50-1.89 

44.06  -.xo 

58.23  -.x8 

0.78  -.14 

1.06  -.X3 

42.58  -.ao 

41.19  -.10 

55.14  -.XX 

Mean 
Solar 

2  Can.  Ven. 

6Urs.Min. 

^  Corvi 

^  Can  Ven 

yVirginis, 

31  Comae 
Berenices. 

T^Cassiop., 
S.P. 

43  Cephei, 
S.P.       , 

e        » 

• 

0      f 

e         * 

• 

0      » 

0      » 

0      * 

Date. 

4846 

I   44 

105  57 

48    5 

90  53 

61  54 

330  10 

355  43 

h      m 

h      m 

h      m 

b      m 

h      m 

h      m 

h      m 

h      m 

12    II 

12    14 

12    24 

12    28 

12    36 

12    46 

12    50 

12  54 

a 

a 

s 

8 

8 

s 

s 

i 

Feb.    8.6 

3.80  +.a9 

62.07+5.48 

37.51  +.a5 

56.67  +.29 

31.70  +.25 

46.28  +.28 

32.55  -.30 

36.39-2.30 

18.6 

4.06      .24 

66.95  4.27 

37.74     •« 

56.94       .35 

31.93       .» 

46.54      .34 

32.28       .22 

34.28 1.91 

28.6 

4.27     .19 

70.61   3.0a 

37-93     .17 

57.17       .«> 

32.11     .x6 

46.76       .20 

32.09       .14 

32.58  X.48 

Mar.  10.5 

4-41     -n 

72.99   1.68 

38.06     .13 

57.34       .15 

32.26     .12 

46.94       .16- 

31.98       .07 

31.32    I.OI 

20.5 

4-51     .07 

73.96+  .27 

38.18     .09 

57-45    .09 

32.37     -09 

47.07       .12 

31.91  -.OX 

30.57-  .49 

30.5 

4.55  +•<» 

73.52-1.xa 

38.24  +.05 

57.52  +.04 

32.46  +.06 

47.15  +.07 

31.93  +.06 

30.36+  .07 

Apr.   9-5 

4.55  --03 

71.71    a.45 

38.28  +.02 

57.53  -.ox 

32.50  +.03 

47.20  +.03 

32.04       .13 

30.72    .61 

19.4 

4.50     .07 

68.62   3.67 

38.29  -.01 

57.50    .05 

32.51      .00 

47.20  -.01 

32.23       .21 

31.59  I.M 

29.4 

4.42     .11 

64.37  4.74 

38.27     .03 

57.43    .08 

32.50  -.02 

47.18       .04 

32.50       .«) 

32.96  1.60 

May    9.4 

4.30     .13 

59.13   5.64 

38.23     .05 

57-33     ." 

32.47     .04 

47.12       .07 

32.85       .37 

34.80  2.02 

19.4 

4-15  --'S 

5309-6.33 

38.16 -.07 

57- 19  -.13 

32.42  -.06 

47.05  -.09 

33.28  +.44 

37.01+8.38 

29.3 

3.99     .16 

46.47  6.82 

38.09     .08 

57-04    .'5 

32.35     .07 

46.95       -10 

33-73     .49 

39.56  a.66 

June  8.3 

3.82     .X7 

39.45   7.M 

38.00    .09 

56.87     .17 

32.27     .08 

46.84       .11 

34-23     .53 

42.33  a.85 

18.3 

3.65  -.x6 

32.24-7.24 

37.91  -.09 

56.69  -.18 

32.18  -.09 

46.72   —.12 

34-78  +.56 

45.26+3.00 

372 


ADDITIONAL  FIXED  STARS,  1898. 


APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS.              | 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Moan 

6  Muscae. 

e  Virginis. 

20  Can.  Ven. 

/cOctantis. 

BAG.  4536. 

m  Virginis. 

^Apodis. 

«•  Hydrae. 

Solar 

0       » 

0       » 

0       » 

0       p 

0       * 

0       f 

0       » 

• 

Date. 

161      0 

78  30 

48  S3 

175 16 

52   18 

98   II 

166  18 

116   II 

h      m 

h      m 

h       m 

h       m 

h       m 

b       m 

h      m 

h      m 

12  55 

12  57 

13    13 

13    24 

13  30 

13  36 

13  55 

14  0 

1 

s 

s 

8 

6 

8 

s 

S 

s 

Mar.   o,6 

20.91  +.44 

8.60  +.19 

1.04  +.a2 

38.57+X.92 

17.20  +.27 

17.89  +.23 

28.56  +.83 

36.07  +.36 

I0.6 

21.31      .35 

8.77     .15 

1.26     .18 

40.33  1.57 

17.44     -a' 

18.10     .19 

29.34     .7« 

36.31   .33 

20.6 

21.62     .as 

8.90     .12 

1.44     .14 

41.72     1.90 

17.62     .16 

18.27     .15 

30.00     .60 

36.54  .19 

30.5 

21.84     .15 

9.00     .08 

1.54     .09 

42.74     -83 

17.75     .11 

18.41       .12 

30.53     .47 

36.71     .15 

Apr.    9-5 

21.94  +•<* 

9.06     .05 

T.62  +.04 

43-37     .45 

17.85     .07 

18.52       .09 

30.93     .34 

36.85       .13 

19.5 

21.96  -.03 

9.09  'f.oa 

1.64     .00 

43.63+  .06 

17.89  +.03 

18.59  +.06 

31.21   +.31 

36.97  +.09 

29.4 

21.89       .XI 

9.09  -.ox 

1.63  -.04 

43.48-  .33 

17.90  -.01 

18.64       .03 

31.34  +.07 

37.05     .06 

May   9-4 

21.73     .19 

9.07     .04 

1.57     .07 

42.96     .71 

17.87     .04 

18.66  +.01 

31.35   -.06 

37.10   .03 

19.4 

21.49     .26 

9.02     .06 

1.48     .10 

42.06  Z.05 

17.81     .08 

18.66  -.02 

31.22       .18 

37.12  +-OI 

29.4 

21.19   .34 

8.96     .07 

1-37     -'S 

40.85   1.36 

17.72     .11 

18.63      .<H 

30.98     .30 

37.12  -.OX 

June   8.3 

20.80  -.41 

8.88  -.08 

1. 21  -.15 

39.34-1.65 

17.60  -.13 

18.58  -.06 

30.62  -.42 

37.10-03 

18.3 

20.37    46 

8.79     .09 

1.05      .x6 

37-55   ».89 

17.46     .14 

18.53       .08 

30.14     .51 

3703   .06 

28.3 

19.89   .47 

8.68     .10 

0.88      .17 

35.55   a.o8 

17.31     .16 

18.44       .09 

29.59     .<5o 

36.96    .09 

jjuly    8.3 

19.43  -.46 

8.58  ~.IO 

0.70  -.18 

33. 38-2.23 

17.14  -.17 

18.35  ~.w 

28.94  -.^ 

36.85  —.IX 

Mean 

Solar 

^Bootis. 

K  Virginis. 

4  Urs.  Min. 

A  Octantis. 

ABootis. 

A  Virginis. 

//Hydri. 
S.P. 

aApodis. 

0       t 

0       » 

0       » 

0       » 

0       • 

0       » 

0       » 

e           t 

pate. 

64  26 

99  48 

II   58 

173    12 

43  27 

102  54 

190  27 

168  37 

h       m 

h       m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

14    5 

14    7 

14    9 

14    10 

14    12 

14  13 

14  33 

i4  35 

S 

S 

S 

8 

8 

8 

8 

8 

Mar.  20.6 

47.66  +.19 

29.99  +-I9 

20.64+  .58 

45.28+1.26 

33.39  +.M 

38.13  +.20 

44.12-  .85 

19.12  +.88 

1           30.6 

47.83      .14 

30.16     .15 

21.13       .39 

46.41    X.OZ 

33-59     .18 

38.31        -16 

43.34        .69 

19.94     .75 

Apr.    9-5 

47.94      .10 

30.30     .11 

21.42       .20 

47-30  .75 

33-73     -13 

38.45      .'3 

42.74        .51 

20.61     .60 

19.5 

48.03      .07 

30.40     .08 

21.52+  .01 

47.90   .48 

33.83     .08 

38.57      -w 

42-33       .33 

21.14     .4$ 

29.5 

48.09      .04 

30.49     -06 

21.44-  .18 

48.25+  .20 

33.88  +.03 

38.66     .07 

42.10-  .14 

21.50     .39 

May    9.5 

48.12  +.01 

30.53  +.04 

21.17-  -34 

48.30-  .08 

33.87  -.<» 

38.72  +.04 

42.06+  .05 

21.69  +.13 

19.4 

48.11  -.oa 

30.57  +.02 

20.74     .48 

48.09       .34 

33-82     .06 

38.75  +.01 

42.23       .26 

21.74  --05 

29.4 

48.07     .05 

30.57  -.01 

20.17      .62 

47-63       -60 

33-74     .w 

38.76  -.01 

42.59       .45 

21.61       .31 

June   8.4 

48.02     .07 

30.54     -03 

19.46     .74 

46.90       .85 

33-62     .14 

38.74     .03 

43.13     .6a 

21.32       .36 

18.3 

47.94     .09 

30.50     .05 

18.65      -86 

45.93     1-07 

33.46    .17 

38.70     .03 

43.84  .  .78 

20.88       .50 

28.3 

47.84  -.11 

30.43  -.08 

17-75-  -94 

44.77-1.24 

3327  -.19 

38.64  -.07 

44.7<H-  .91 

20.31  -.63 

July    8.3 

47-71     -13 

30.35      -w 

16.78   .99 

43.45     1.39 

33.07     .ai 

38.55     .09 

45.67   1.P3 

19.62     .74 

18.3 

47-57     .14 

30.24     .11 

15.78    l.OI 

41.98     1.5a 

32.85     .22 

38.45     ." 

46.76    I. XX 

18.84     .83 

28.2 

t 

47.42  -.15 

30.12  -.12 

i4.76-1.0a 

40.40-1.63 

32.62  -.23 

38.33  -.xa 

47.90+1.15 

17.97  -.90 

ADDITIONAL  FIXED  STARS,  1898. 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solur 

33  Bootis. 

47  Cephei. 

yScorpii. 

d  Bootis. 

p  Octantis. 

i3  Cor.  Bor. 

yCamelop., 
S.P. 

<5>  Apodis. 

•      , 

0           r 

e         r 

e         1 

0      * 

e        f 

•      t 

• 

Dal& 

45    9 

349     I 

"4  53 

56  18 

174     8 

60    33 

341      I 

168  26 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

14  35 

14  52 

14  38 

15  " 

15    19 

15    23 

15   39 

16    5 

8 

8 

8 

8 

8 

8 

8 

8 

Mar.3o<^ 

5.5^-+-«> 

28.42-    .47 

8.91  +.aa 

26.18  +.aa 

60.26+1.78 

40.05  +.a3 

35.28  -.39 

14.31+X.Xa 

Apr.   9.6 

5.69     .15 

28.05     -a? 

9^12     .X9 

26.38     .x8 

61.91    X.5X 

40.26     .19 

34.96       .26 

15.37       .99 

19.5 

5.80     .xo 

27.88-  .06 

9,30     .x« 

26.54     -u 

63.28     X.38 

40.43     .15 

34.77    -IS 

16.29     .86 

295 

5.88    .06 

27.92+  .16 

9.44     .»3 

26.65     .xo 

64.34       .91 

40.56     .la 

34.70  -.01 

17.08     .71 

May   9^5 

5.92  +.oa 

28.18     .38 

9-55    .10 

26.74     .07 

65.08       .59 

40.66     .09 

34.76  +.12 

17.71      .56 

I9»5 

5.91 --03 

28.68+  .59 

963  +.07 

26.79  +.63 

65.5 If  .a6 

40.73  +.06 

34.94  +.«5 

18.20+  .40 

29*4 

5.84     .08 

29.36     .76 

969  +.04 

26.80  -.01 

65.59-  .08 

40.77  +.oa 

35-26    .38 

18.51       .22 

Jnne  8-4 

5.75     .la 

30.-20      .9X 

9.71     .00 

26.78     .04 

65.34     .41 

40.76  -.01 

35.70  .49 

18.64+  .04 

18.4 

5.61     .15 

31.19  X.06 

9.69  -.03 

26.72     .07 

64.76     .73 

40.72     .05 

36.24  .58 

18.59-  .14 

28*3 

5.47     .18 

32.33    i.x8 

9.66     .06 

26.63     .>< 

63.88    X.03 

40.65     .09 

36.86     .66 

^8.37    -31 

July    8.3 

5.28  -.ao 

33.56+i.*5 

9.58  -.09 

26.51  -.14 

62.70-1.30 

40.55  -.xa 

37-57  +.74 

17.97-  .46 

18.3 

5.07     •« 

34.85    «.3I 

9.49     ." 

26.35     .16 

61.29    1.53 

40.41      .X4 

38.34     -79 

17.44    .60 

28.3 

4.85      M 

36.17  1.33 

9.37      .13 

26.19     .x8 

59.64    1.7X 

40.26     .x6 

39.14      .8x 

16.77     -72 

Ang.    7.2 

4.60     .14 

37.51    I.3fl 

9.22      .X5 

26.00     .19 

57.87    X.80 

.  40.09     .x8 

39.96     .8a 

15.99  .82 

17.2 

4.36      .24 

38.81    X.89 

9.08      .16 

25.80      .20 

56.04    X.84 

39.90     .19 

40.79     .83 

15.12   .90 

27.2 

4-13  -*«3 

40.09+1. as 

8.91  -.17 

25.60  -.ao 

54.i9-x.84 

39.71  -.19 

41.60  +.8a 

14.2a-  .93 

^Herculis. 

ffCor.  Bor. 
(mean.) 

7  Apodis. 

i7Urs.Min. 

i70phiuchi. 

n  Hercuiis. 

dOpfaiuchi. 

(JArae. 

Mean 

Solar 

• 

9      t 

0      f 

e        * 

e         t 

e         f 

e       # 

•      * 

Dat& 

44  48 

55  53 

168  40 

14    I 

105  36 

53    5 

"4  54 

150  36 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

16    5 

16    10 

16    17 

16    20 

17   4 

17  II 

17  15 

17    21 

8 

8 

8 

s 

s 

s 

8 

8 

Apr.   9-6 

35-70  +.25 

54.00  +.84 

58.26+1.05 

32.23  +.6x 

34.36  +.30 

31.83  +.30 

47.51   +.33 

57.90  -Kys 

19.6 

35-93    .«! 

54.22     .ao 

59.25      -92 

32.79     .49 

34.64    -as 

32.11      .87 

47.82        .28 

58.43   .51 

29.6 

36.12     .x6 

54.40     .x6 

60.11        .78 

33.21      .35 

34.88     .23 

32.36   .23 

48.08        .25 

58.91    .46 

May    96 

36.26       .13 

54.54     .X3 

60.81        .64 

33.49     .20 

35-"     -20 

32.57   •» 

48.33      -M 

59.34   .40 

19.5 

36*37   •<« 

54.66     .xo 

61.37       .48 

33.61  +.04 

35-30     .X7 

32.75  .16 

48.55      -» 

59.71    .35 

29.5 

36.42  4-.03 

54.73  +.06 

61.74+  .30 

33.57  -•" 

35-48  +.14 

32.89  +.ia 

48.75  +.X7 

60.04  +.5*9 

June   8.5 

36.43  -.02 

54.77  +.02 

61.94+  ." 

33.38      .26 

35.60       .XI 

32.98     .08 

48.89     .X4 

60.29       .22 

18.4 

36.39     -oC 

54.77  -.02 

61.95-  -07 

33.05      .40 

35.71     .08 

33.04  +.04 

49.02      .XX 

60.47     .X4 

28.4 

36.30       .XX 

54.72     .06 

61.79     .25 

32.57     .54 

35-77  +.04 

33.05  -.01 

49.09     .07 

60.57  +.06 

July    8.4 

36.16    .15 

54.64     .xo 

61.44     -42 

31.98     .65 

35.79     .00 

33.01     .05 

49.14  +.03 

60.59  -.02 

18.4 

35.99  -.19 

54.52  -.14 

60.94-  'SB 

31.26  -.76 

35.78  -.03 

32.93  -.10 

49.13  -.02 

60.55  --09 

28.3 

35.79  ."a 

54.36     .17 

60.28     .7X 

30.47      .83 

35.72     .07 

32.80     .14 

49.08     .07 

60.42     .16 

Aug.   7-3 

35.56       .44 

54.18     .X9 

59.51     .82 

29.60     .90 

35.64     .xo 

32.63     .18 

49.00       .12 

60.23     .22 

j           17.3 

35.30     .a6 

53.98     .ax 

58.63     .91 

28.67      -95 

35.51     .13 

32.44     .ax 

48.86     .X4 

59.97     -28 

'           27.3 

35.02      .27 

53.76      .22 

57«70     .95 

27.71      .96 

35.36     .15 

32.22     .23 

48.72     .X5 

59.66   .32 

Sept.  6.2 

34.75  -'V 

53.54  -.aa 

56.74-  .95 

26.74  -.97 

35.21  -.17 

31.98  -.23 

48.55  -.X7 

59.32  -.34 

l6,2 

3448     .«6 

53.32     .aa 

55-80     .91 

25-77     .93 

35.03     .17 

31.75      M 

48.36     .x8 

58.97     -36 

26.2 

34-22     .24 

53- 10     .23 

54.93     .83 

24.89      .86 

34.86     .x6 

31.50     .24 

48.19     .x8 

58.60     .36 

Oct.    6.x 

! 

33.99  -.ai 

52.86  -.23 

54.14-  .71 

24.05  -.76 

34.71  -.15 

31.27  -.23 

48.02  -.17 

58.27  -.33 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS!,            | 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Groombr. 

i  Herculis. 

6  Herculis. 

0  Herculis. 

^  Sagittarii. 

;tI>raoonis. 

CPavonis. 

yLywBL 

Mean 
Solar 

944.S.P. 

e          » 

0       • 

• 

e          r 

0       * 

•       * 

0       » 

• 

Date. 

355    9 

43  56 

52  44 

61     15 

115  29 

17 19 

161   31 

57  27 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

17   29 

17   36 

17   52 

18     3 

18   21 

18   22 

18  31 

18  55 

8 

a 

B 

a 

a 

8 

a 

8 

May  19-6 

15-48-  .43 

38.22  +.ax 

48-16  +.M 

36.74  +.ao 

44.31  +.a5 

56.57  +.41 

15.17 -f. 64 

XO.37  +*a6 

29.6 

15.28+  .03 

38.40    .15 

48.35       .16 

36.93     .17 

44.55     .83 

56.94     .3x 

15.78     .57 

10.61    .as 

June  8.5 

15.54      .49 

38.51     .09 

48.48     .xa 

37.10     .X4 

44-77     .«> 

57.19     .19 

16.32     .47 

10.83     .ao 

18.5 

16.26     .94 

38.58  +.<H 

48.58     .08 

37.20     .xo 

44.96     .x6 

57.31  +.06 

16.72     .36 

XX.OO      .16 

28.5 

17.42    «.37 

38.60  -.01 

48.63  +.p3 

37.28     .06 

45.09     .xa 

57.31  -.07 

17.04      .34 

11.  XX  +.IX 

July   8.4 

l9.o<H-x.76 

38.56  ~.o6 

48.65  -.ox 

37.32  +.oa 

45.20  +.08 

57.17  -.19 

17.21  +^n 

11.20  +.06 

18.4 

20.94  S.08 

38.47    .xa 

48.60     .06 

37.31  -.«Q 

45-25  +.«« 

56.92     .31 

17.28     .00 

XX.24  +.OX 

28.4 

23.17  a.38 

38.32     .17 

48.52       .XX 

37.25     .07 

45.25  -.ox 

56.55     .4a 

17.21  -.13 

xx.a2  —.03 

Aug.    7-4 

25.71   a.63 

38.13     ••! 

48.37     .16 

37.15     ." 

45-22    .05 

56.07     .52 

17.02     .34 

1X.X7    .07 

17-3 

28.47   2.83 

37.91     'M 

48.20     .19 

37.01     .X5 

45.X4     .09 

55.51     .61 

16.72     .3S 

11.06    .xa 

273 

3i.36+a.98 

37.65  -.«7 

48.00  -.ax 

36.84  -.x8 

45.01  -.IS 

54.84  -.69 

16.31  -.4S 

10.90  —.16 

Sept.  6.3 

34.41   3.07 

37.37     .a8 

47.78     .a3 

36.65     .20 

44.85     .17 

54.13     .74 

15.82     .sa 

10.73     .»9 

16.3 

37.50  3.09 

37.08     .19 

47.53     .«5 

36.44     .a» 

44.69     .x« 

53.37     '77 

15.26     .S7 

XO.52     .ao 

26.2 

40.59  3.05 

36.78      .29 

47.28     .25 

36.22     .aa 

44.50     .19 

52.58     .80 

14.68     .39 

XO.3O      .SI 

Oct.    6.2 

43.60  a.98 

36.49     .a8 

47.03     .«5 

36.01     .ai 

44.32     .x8 

51.78     .80 

14.08     .59 

XO.07     .aa 

X6.2 

46.54+4.86 

36.22  -.a7 

46.79  -.a4 

35.80  -.90 

44.15  -.18 

50.99  -.77 

13.50  --57 

9.85 -.«a 

iLyrae. 

25  Camelop. 

^Lyrae. 

^Cygnl 

i^Sagittas. 

dCygnl 

Groombr. 

tPavonis. 

Mean 

Solar 

S.P. 

1374.S.P. 

0       « 

•       * 

• 

0       t 

• 

e          r 

e         # 

• 

Date. 

54    4 

352   36 

52     3 

62   15 

72  46 

45    7 

344  " 

163  II 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

19     3 

19      9 

19    12 

19   26 

19  36 

19   41 

19  48 

19  48 

s 

■ 

V 

a 

8 

8 

a 

a 

May  29-6 

42.61  +.33 

39.37-  .64 

52.38  +.a8 

39.32  +.25 

31.01  +.a6 

49.87  +.aB 

I.31-  .S7 

55.90  +.77 

June  8.6 

42.84      .90 

38.87     .36 

52.61       .22 

39.55     .« 

31.25     .as 

50.14    .as 

1. 00     .as 

56.64     .69 

18.6 

43.02       .15 

38.65-  .08 

52.80       .16 

39.77     .»8 

31.46     .19 

50.38     .ax 

0.82-  .IS 

57.28     .59 

28.5 

43.14     .10 

38.72+  .« 

52.93       ." 

39.93     .13 

31.64     .15 

50.56     .16 

0.76-h.ox 

57.83     .48 

July    8.5 

43.24       .05 

39.08     .49 

53.04       .06 

40.04     .09 

31.77     ." 

50.68       .IX 

0.85     .14 

58.24     .16 

X8.5 

43.27  +.01 

39.71+  .77 

53.08  +.oa 

40.12  +.05 

31.86  +.07 

50.76  +.Q5 

1.05+  .$7 

58.54  +.«a 

28.4 

43.26  -.04 

40.62   x.oa 

53.08  -.oa 

40.14     .00 

31.91  +.03 

50.76  —.01 

X.37     .» 

58.68  +.07 

Aug.   7-4 

43.20       .08 

41.75    X.84 

53.03     .07 

40.13  -.04 

31.92  -.02 

50.73     .06 

1.83     .so 

58.69  -.07 

17.4 

43.09    .w 

4308  X.46 

52.92     .xa 

40.06     .08 

31.88       .06 

50.63     .xa 

2.37     .to 

58.54     •«> 

27.4 

42.94       .16 

44.63  X.65 

52.76     .17 

39-95     .w 

31.79     .XO 

50.49     .17 

3.03     .70 

58.28     .31 

Sept.  6.3 

42.76  -.19 

46.37+1.79 

52.57  -.ao 

39.79  -.15 

31.68  -.13 

50.29  -.ax 

3.79+  .79 

57.89  -M4 

16.3 

42.55      .M 

48.22  X.90 

52.36     .aa 

39.63     .18 

31.53       .16 

50.06     .14 

'  4.60     .86 

57.39     .sa 

26.3 

42.31      'M 

50.18  X.99 

52.12     .24 

39.43     .«> 

31.36     .X7 

49.82     .flS 

5.50     .9a 

56.82     .60 

Oct.    6.3 

42.07      .84 

52.20  S.04 

51.87     .24 

39.22       .21 

31.18     .18 

49-54     .a7 

6.45     .96 

56.18     .65 

Z6.2 

41.84     .a3 

54.27  a.04 

51-63     .a4 

39-02     .ao 

31.00     .x8 

49.27     .88 

7.42     .98 

55.51     .66 

26.2 

41.60  -.aa 

56.28+a.ol 

51.39  -.83 

38.82  -.19 

30.82  -.X7 

48.99  -.a8 

8.40f  .99 

54.86  -.65 

Nov.   5-3 

41.40  -.«> 

58.28+1.98 

51.17  -.ax 

38.63  -.17 

30.66  -.X5 

48.71  -.a7 

9.40fx.oo 

54.22  -.(^ 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

ySagittae. 

c  Sagittarii. 

^Aquilae. 

31  Cygnl 

a  Delphini. 

/?  Pavonis. 

V'Capricor. 

«Cygni. 

o-        f 

0      •  r 

• 

0      » 

0      f 

0     * 

• 

•     f 

Date. 

70  47 

118         0 

91      7 

43  34 

74  27 

156  34 

"5  38 

56  25 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h     m 

19  54 

19    56 

20    6 

20    10 

20    34 

20  35 

20   40 

20  42 

s 

8 

8 

8 

8 

s 

8 

8 

June  18.6 

16.58  +.ai 

27.50  +.26 

6.08  +.a3 

28.23  +'» 

57.27  +.85 

53-34  +.53 

7.41  +.38 

8.10  +.86 

28.6 

16.77     .17 

27.74     .aa 

6.28     .19 

28.44      .19 

57.49     .ax 

53.84     -46 

7.67     .as 

8.34       .88 

July    8.6 

16.92     .13 

27.94     .17 

6.47     .X4 

28.62      .X5 

57.69     .x7 

54-25     .38 

7.91      .31 

8.55       .17 

18.5 

17-03     .09 

28.08     .xa 

6.59     .xo 

28.72      .09 

57.83     ." 

54-59    '99 

8.10     .X7 

8.69     .xa 

28.5 

17.09  +.05 

28.18     .07 

6.68     .06 

28.77  +-<^ 

57.93     .08 

54.83     .19 

8.23       .X8 

8.79     .08 

Aug.    7-5 

17.12     .00 

28.23  +.oa 

6.73  +.oa 

28.77  -.03 

58.00  +.04 

54-94  +.08 

8.32  +.07 

8.85  +.04 

17.4 

17.09  -.05 

28.23  ~.o3 

6.73  -.oa 

28.71      .09 

58.02     .00 

54.96  -.oa 

8.36  +.oa 

8.85  -.01 

27.4 

17.02     .09 

28.18     .07 

6.69     .06 

28.58      .14 

58.00  -.04 

54.89    .13 

8.35  -.08 

8.82     .06 

Sept.  6.4 

16.92      .13 

28.09       .XI 

6.61     .09 

28.42      .x8 

57.93     .08 

54.70     .33 

8.30     .06 

8.73       .XX 

16.4 

16.78      .16 

27.95     .X5 

6.51     .xa 

28.2Z      .83 

57.83     .xa 

54.4?     .31 

8.22       .XO 

8.59     .15 

26.3 

16.61  —.17 

27.79  -.X7 

6.36  -.X4 

27.97  -.85 

57.69  -.X5 

54.08  -.38 

8.08  -.14 

8.43  -.X7 

Oct.    6.3 

16.43     .x8 

27.63     .18 

6.21     .X5 

27.70     'V 

57.54     -ifi 

53.66     .43 

7.93  .16 

8.25     .19 

16.3 

Z6.26     .x8 

27.44     •»» 

6.06     .x6 

27.43      .88 

57-38     .17 

53-21     .45 

7.76  .17 

8.05     .80 

26.2 

16.07     .x8 

27.26     .17 

5.90     .x6 

27.15   .38 

57.21     .x6 

52.75     .46 

7-59     .X7 

7.85     .ao 

Nov.   52 

15.90     .16 

27.09     .15 

5-74    .14 

26.87      .87 

57.05     .15 

52.29     .45 

7.42     .16 

7.64     .19 

15.2 

15.75  -.13 

26.96  -.xa 

5.62  -.IX 

?6.62  —.84 

56.90  -.13 

51.85  -.41 

7.27  -.14 

7.45  -.xg 

25.2 

15.66  -.09 

26.84  -.09 

5.52  -.08 

26.38  -.ax 

56.78  -.09 

51.47  -.34 

7.14  -.XO 

7.27  — .x6 

Mean 
Solar 

rCygni. 

fCapricor. 

74Cygni. 

A'Octantis. 

fChamaele- 
ontis.S.P. 

7r«Cygni. 

16  Pegasi. 

ff  Pegasi. 

•      f 

0      # 

0      f 

• 

•      t 

e         1 

• 

a        r 

Date. 

52  23 

112    51 

50  3 

173    II 

189  31 

41     10 

64  33 

57  19 

h     m 

h      m 

h      m 

h      m 

h      m 

h      m 

h      m 

h     m 

21    10 

21    20 

21    32 

21   35 

21    36 
s 

21  43 

21    48 

22      5 

• 

8 

8 

s 

8 

8 

8 

July    8.6 

46.58  +.83 

54.91  +.a4 

54-98  +.a5 

34.68+1.33 

45.27-  .81 

4.80  +.88 

28.63  +.85 

30.73  +.87 

18.6 

46.78     .17 

55.13     .ao 

55.20     .ao 

35.91    X.09 

44-55     .66 

5.05       .88 

28.86       .80 

30.98       .88 

28.5 

46.91     .12 

55'3i     .15 

55.37    .u 

36.87     .8x 

44-00     .47 

5.24       .16 

29.04     .X5 

31.18     .X7 

Aug.   7-5 

47.00     .07 

55.43     .10 

55.48     .08 

37.53     .49 

43.70-  .84 

5.37     -09 

29.16     .xx 

31.32       .13 

175 

47.04  -»-.oa 

55.51     .03 

55.54  +.« 

37.85+  .15 

43.58     .00 

5-43  +.03 

29.26    .07 

31.43     -08 

27.5 

47.02  -.03 

55.54  +.0X 

55.55  -.03 

37.83-  .19 

43.69+  .84 

5.44  -.oa 

29.30  +.oa 

31.49  +.04 

Sept.  6.4 

46.96     ^ 

55-53  -.03 

55-51     .07 

37.48     .5a 

44.07     .48 

5.41     .07 

29.30  -.oa 

31.50  -.01 

16.4 

46.85     .xa 

55.49     .07 

55.42      .XI 

36.78     .84 

44-65     .70 

5.32     .xa 

29.25     .06 

31.47   .05 

26.4 

46.70    .xG 

55.39     ." 

55.29     .15 

35.79    X.18 

45.41     .90 

5.15     .16 

29.18     .10 

31.40   .09 

Oct.    6.4 

46.52     .xB 

55-26     .X4 

55.12     .17 

34.54    X.36 

46.41    X.08 

4.96       .80 

29.06     .13 

31.29     .X3 

16.3 

46.33  -.ao 

55.12  -.15 

54.94  -.19 

33.06-1.55 

47-57+x.a3 

4.74  -.38 

28.93  -.»5 

31.15 -.15 

26.3 

46.12     .ax 

54.96     .16 

54.73     •» 

31.44    «•« 

48.86   1.3a 

4.51      .44 

28.77     -ifi 

30.99  .16 

jNov.    5-3 

45.92     .ai 

54.80     .16 

54.53     •« 

29.70   X.74 

50.22   X.38 

4.26     .as 

28.61     .x6 

30.83    .17 

1              15-2 

45.71     .ao 

54.65     .15 

54.31     .ao 

27.96    1.73 

51.62   1.40 

4.00      .86 

28.45     .'5 

30.65    .17 

!      25.2 

45.52     .19 

54.52     .14 

54.12     .19 

26.25    X.66 

53-02   1.37 

3.74     .25 

28.30     .14 

30.48     .x6 

JDec.    5-2 

1 

45.34  -.18 

54.40  -.xa 

53.92  -.19 

24.65-1.53 

54.34+1.86 

3.50  -.34 

28.18  -.13 

30.32  -.15 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS^           |1 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 

vOctantis. 

y  Aquarii. 

a  Aquarii. 

aLacertae. 

loLacertsB. 

j^Octantis. 

APegasL 

Groombr. 
1706.  S.P. 

•       » 

• 

0       t 

0       f 

• 

• 

• 

•       » 

Date. 

176  29 

91 54 

lOI    12 

40 15 

SI  29 

171 55 

66  58 

348   19 

h      m 

h      m 

h      m 

h      m 

h      m 

h     m 

h     IP 

h        B 

22    12 

22    16 

22    25 

22    27 

22  34 

22    35 

22   41 

22    51 

8 

8 

a 

8 

8 

8 

a 

a 

July    8.6 

37-88+«.95 

26.83  +.97 

18.58  +.97 

8.52  +.34 

44.25  +.30 

50.6CH-X.4X 

40.30  +.97 

49.36-  .67 

x8.6 

40.57  a.44 

27.08      .99 

18.83     .94 

8.83       .99 

44.53     .«6 

51.90    1.33 

40.56     .95 

48.75     .54 

28.6 

42.76   1.9a 

27.28      .18 

19.05      .90 

9.09      .93 

44-77    •« 

53.03     X.OO 

40.80      .91 

48.27     .41 

Aug.   7.6 

44.41   1.36 

27.45      .14 

19.23     .16 

9.29  .17 

44.96    .17 

53.91   .76 

4'^  98     .17 

47.93     .aB 

17.5 

45.47     .74 

27.57      •» 

19.36     .11 

9.41   ." 

45.10       .13 

54-55     .3» 

41.  xa    .19 

47.71-  .15 

«7-5 

4589+  .09 

27.65  +.06 

19.45  +-07 

9.49  +.05 

45.19  +.07 

54.91+  .«s 

4X.22  +.08 

47.64       .OD 

Sept.  6.5 

45.<^4-  58 

27.69  +.oa 

19.50  +•<« 

9.52     .00 

45  23  +.03 

55.00-  .06 

4X.29  +.04 

47.71+  .15 

X6.4 

44.73  i.« 

27.69  -.ot 

19.51  -.01 

9.49  -.05 

45.23  -.02 

54.78     .36 

41.30    .00 

47.96     .3x 

26.4 

43.21   X.81 

27.65     .05 

19.48     .05 

9.41       .M 

45.19    .07 

54.28     .63 

41.28  -.04 

48.37     •4« 

Oct.    6.4 

41.11  a.36 

;i7.58    .08 

19.42     .08 

9.27  .15 

45.10       .IX 

53.52     .87 

41  22     .07 

48.92     .60 

16.4 

38.49-a.8a 

27.50  -.10 

19.34  -•» 

9.10 -.x8 

44.97  -.»3 

52.54-1.08 

41.14  -.xo 

49.61+  .75 

26.3 

35-47  3.»7 

27.39    .la 

Z9.22     .IX 

8.91       .90 

44.84     .15 

51.35   i.a6 

41.03       .19 

50.47     .9D 

Nov.  5.3 

32  14  3.40 

27.26    .13 

19.10     .xa 

8.69       .93 

44.68     .17 

50.02   X.38 

40.90  .13 

51.42    1.03 

15.3 

28.66  3.51 

27.13       .12 

18.97     .13 

8.45      .«4 

44.49     .18 

48.58   X.46 

40.77   .14 

52.48     X.I9 

25.3 

25.13  3.48 

27.01     .xa 

18.84     -la 

8.20       .94 

44.32     .18 

47.10  1.47 

40.62      .14 

53.65    X.ll 

Dec.    5-2 

21.70-3.31 

26.89  ■".»! 

18.72  -.11 

7.96  -.33 

44.13 -.»8 

45.64-«.43 

40.49  -.IS 

54.85+i.aa 

X5.2 

18.51-s.04 

26.80  -.09 

18.61  -.xo 

7-73  -.aa 

43.95  -.«7 

44.24-x.s3 

40.37  -.la 

56.08+1.93 

Mean 

Solar 

oAndrom. 

f  Aquarii. 

rPegasi 

A  Audrom. 

f»  Aquarii. 

<JSculptofi8. 

yi  Octantis. 

33  Piscium. 

0       t 

• 

•       f 

• 

0       f 

e          1 

• 

• 

Date. 

48 13 

96  36 

66  49 

44    6 

108  51 

ij8  42 

172  35 

96  17 

h      m 

h      m 

h      m 

h      m 

h      zn 

h      m 

h      m 

h       m 

22    57 

23      9 

23  15 

23  32 

23  38 

23  43 

23  46 

24      0 

8 

8 

8 

a 

8 

a 

8 

8 

Jnly  28.6 

17.34  +.a4 

6.29  +.33 

38.95  +.34 

38.01  +.31 

58.55  +.a8 

40.75  +.«8 

17.75+1.37 

10.48  +.^5 

Aug.    7-6 

17.56     .ao 

6.50       .90 

59.17        •«> 

38.29     .35 

58.80     .33 

41.CI     .34 

19.05     1.90 

10.72     .93 

17.6 

17.74     .16 

6.68     .16 

39.35     .16 

38.51     .ao 

59.00     .18 

41.23     .ao 

20.16       .98 

10.95       .90 

27.5 

17.86       .IX 

6.80     .11 

39.48     .la 

38.69     .15 

59.17     .14 

41.41     .15 

2X.OO      .70 

11.12      .16 

Sept.  6.5 

17.93  +.05 

6.89    .07 

39.57     -07 

38.81       .10 

59.29     .10 

41.54     .10 

2X.56      .41 

11.25     ''a 

16.5 

17.95     .00 

6.94  +.03 

39.62  +.03 

38.89  +.03 

59.38  +.06 

41.63  +.06 

2X.81-I-  .10 

11.35  +.08 

26.5 

17.94  -.ot 

6.95     .00 

39.65     .00 

38.92     .00 

59.42  +.03 

41.67  +.03 

2X.76-  .M 

XI.42     .05 

Oct    6.4 

17.88     .08 

6.94  -.03 

39.62  -.<Q 

38.90  -.04 

59.42  -.01 

41.68  —.03 

21.39      .51 

IX.45  +.oa 

X6.4 

17.77     .M 

6.89     .06 

39.58     .07 

38.84     .08 

59.39  .05 

41.64       .05 

20.73      .80 

XX.44  -.01 

26.4 

17.64     .15 

6.81     .09 

39.49     .09 

38.75    -w 

59.33   .08 

41.57       .08 

19.78   X.07 

XX.41     .04 

Nov.  5-3 

17.49  -.17 

6.71  —.11 

39.39  -.» 

38.61  — .X5 

59.24  -.10 

41.47  -.10 

l8.59-1.a9 

11.35  --07 

15-3 

17.31     -18 

6.60    .11 

39.28     .xz 

38.46     .17 

59.14   ." 

41.36       .X3 

17.20   x.46 

XI.27     .09 

25.3 

17.13     .!« 

6.49     .12 

39.15     .la 

38.27     .18 

59,02       .13 

41.23       .14 

15.67    1.57 

II. 18     .xo 

Dec.    5.3 

16.94     .19 

6.37     .11 

39.03     .'3 

38.08     .X9 

58.90       .13 

41.07       .15 

14.05    x.64 

11.08     .11 

15.2 

16.76     .18 

6.26     .xo 

38.90     .13 

37.89     .30 

58.78       .13 

40.93     .14 

12.39   X.65 

10.97     .zx 

25.2 

16.59  -.18 

6.17  -.09 

38.77  -.12 

37.69  -.ao 

58.66  -.13 

40.80  -.13 

lo.75-x.59 

10.87  — .xo 

35.2 

16.40  —.18 

6.09  —.07 

38.66  -.XI 

37.49  -.19 

58.55  -.11 

40.67  -.13 

9.21-1.45 

10.76  — .xo 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Apparent  Right 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

Semi- 
diameter 

Sidereal 
Time  of 

Sidereal 
Time 

Data. 

for 

at 

Semid. 

of 
Mean 
Noon. 

Mean  Noon. 

n'SS. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

DecU- 
nation. 

^SfiSSI"' 

Apparent 
Noon. 

Passing 
Meridian. 

h    m    ■ 

8 

0         »            H 

It 

s 

It 

m     8 

ff        m 

m    B 

h    m     s 

Jan.    I 

18  49  29.82 

30.56 

-22  57  56.1 

55-3 

II.03Z 

+13-05 

+  4    1-36 

16  18.37 

T  11.03 

18  45  28.55 

2 

a8  53  54-33 

55-14 

22  52  29.5 

28.5 

z  1.0x4 

14.18 

4  29-31 

16  18.37 

I  10.97 

18  4925.11 

3 

18  58  18.44 

19-35 

22  46  35.7 

34-4 

XO.996 

15.31 

4  56-88 

16  18.37 

I  10.91 

18  53  21.67 

4 

19    242.15 

43-14 

22  40  14.7 

13.3 

10.978 

16.44 

5  24.04 

16  18.36 

I  10.85 

18  57  18.23 

5 

19    7    5.42 

6.49 

22  33  26.9 

25-3 

10.960 

17.56 

5  50.75 

16  18.35 

I  10.80 

19    I  14.78 

6 

19  11  28.22 

29.37 

-22  26  12.5 

10.5 

10.941 

+X8.66 

+  6  16.98 

x6  18.32 

I  10.74 

19    511.34 

7 

19  15  50.54 

51.76 

22  18  31.5 

29-3 

10.990 

19.76 

6  42.75 

16  18.29 

1  10.68 

19    9    790 

8 

19  20  12.33 

13.62 

22  10  24.2 

21.8 

10.898 

90.85 

7    7-98 

16  18.25 

I  10.62 

1913    4-46 

9 

19  24  33-59 

34-95 

22      I  51.0 

48.3 

10.875 

ax.94 

7  32.70 

16  18.21 

I  10.54 

19  17    1.02 

zo 

19  28  54.30 

55-73 

21  52  51.9 

48.9 

10.851 

93.  ox 

7  56.85 

16  18.17 

I  10.46 

19  20  57.58 

II 

19  33  14-43 

15.94 

-21  43  27.2 

23-9 

10.827 

-1-94.06 

+  8  20.44 

16  18.12 

I  10.38 

19  24  54-13 

12 

19  37  33-97 

35-55 

21  33  37-2 

33.6 

10.801 

35.  XX 

8  43.42 

16  18.06 

I  10.30 

19  28  50.69 

13 

19  41  52.91 

54-54 

21  23  22.1 

18.2 

10.775 

96.15 

9    5.80 

16  17.99 

I  10.21 

19  32  47.25 

14 

19  46  1 1.2 1 

12.91 

21  12  42.4 

38.1 

10.749 

97.  x8 

9  27.55 

16  17.92 

I  10.12 

19  36  43-81 

15 

19  50  28.88 

30.63 

21    I  38.0 

33-4 

10.73a 

98.90 

9  48.65 

i6  17.85 

I  10.03 

194040.36 

i6 

19  54  45-87 

47-67 

-20  50    9.6 

4-7 

10.694 

+29.19 

+10   9.08 

16  17.77 

I    9.94 

19  44  36.92 

17 

19  59    2.18 

4.04 

20  38  17.3 

12.0 

10.665 

30.18 

10  28.84 

16  17.68 

I    9.84 

19  48  33.48 

i8 

20    317-77 

19.69 

20  25  61.4 

55.8 

10.635 

31.17 

10  47.89 

16  17.59 

I    9.74 

19  52  30.03 

19 

20    7  32.67 

34.63 

20  13  22.4 

16.5 

ZO.604 

3a.  IX 

IX    6.22 

16  17.50 

I    9.64 

19  56  26.59 

20 

20  II  46.81 

48.82 

20    0  20.6 

14.4 

10.573 

33.06 

11  23.80 

16  17.40 

I    9.54 

20    023.15 

21 

20  16   0.21 

2.27 

-19  46  56.3 

49.7 

10.54a 

+33.99 

+11  40.63 

16  17.30 

I    9.44 

20    419-71 

22 

20  20  12.85 

14.94 

1933    9-9 

2.9 

10.510 

34-9» 

II  56.72 

16  17.20 

I    9.33 

20    8  16.26 

23 

20  24  24.70 

26.83 

19  18  61.7 

54.4 

10.477 

35.80 

12  12.01 

16  17.09 

1    9.22 

20  12  12.82 

24 

20  28  35.75 

3790 

19    4  32.3 

24.7 

XO.444 

36.68 

12  26.49 

16  16.98 

I    9.11 

20  16    9.38 

25 

20  32  45.99 

48.19 

18  49  42.0 

341 

XO.410 

37.53 

12  40.19 

16  16.86 

I    9.00 

2020    5.93 

26 

20  36  55.42 

57.64 

-18  34  31.6 

234 

10.376 

+38.38 

+12  53.06 

16  16.74 

I    8.89 

2024    2.49 

27 

20  41    4.01 

6.27 

18  x8  60.2 

51-7 

10.341 

S9.M 

13    5.10 

16  16.62 

I    8.78 

20  27  59.05 

28 

20  45  11.78 

14.06 

18    3    9.5 

0.6 

10.307 

40.03 

13  16.31 

16  16.50 

I    8.66 

20  31  55.60 

29 

20  49  18.72 

21.02 

17  46  59-6 

50.5 

io.a7a 

40.8a 

13  26.66 

16  16.37 

I    8.55 

20  35  52.16 

30 

20  53  24.81 

27.13 

17  30  30.8 

21.4 

io.a37 

4X.60 

13  36.18 

16  16.24 

I    8.44 

20  39  48.72 

31 

20  57  30.06 

32.40 

-17  13  43.4 

33-7 

io.ao2 

+4a.36 

+13  44-87 

16  16.10 

1    8.32 

20  43  45.27 

Feb.    I 

21    134-47 

36.82 

16  56  37.7 

27.7 

10.167 

43-10 

13  52.72 

16  15.96 

1    8.21 

20  47  41.83 

2 

21    538-04 

40.42 

16  39  15.0 

4-7 

XO.X34 

43.83 

13  59.72 

16  15.81 

I    8.09 

20  51  38.39 

3 

21    9  40.81 

43.18 

16  21  34.5 

24.0 

XO.097 

44.55 

14    592 

16  15.66 

I    7.97 

20  55  34-94 

4 

21  13  42.70 

45.08 

16    3  37-2 

26.4 

X0.063 

45.44 

14  11.26 

16  15.51 

I    7.86 

20  59  31.50 

5 

21  17  43.79 

46.17 

-15  45  23.3 

12.4 

10.039 

+45.93 

+14  15.81 

16  15.34 

1    7-74 

21    3  28.05 

6 

21  21  44.10 

46.48 

152653.3 

42.2 

9-995 

46.58 

14  19-53 

1615.17 

I    7.63 

21    7  24.61 

7 

21  25  43.58 

45.97 

15    767.6 

56.3 

9.96a 

47.33 

14  22.45 

16  15.00 

I    7.52 

21  iJ  21.16 

8 

21  29  42.28 

44.66 

14  48  66.5 

550 

9.929 

47.85 

14  24.58 

16  14.82 

I    7.41 

21  15  17.72 

9 

21  33  40.20 

42.58 

14  29  50.4 

38.7 

9.897 

48.47 

14  25.94 

16  14.63 

I    7.30 

21  19  14.27 

10 

21  37  37-34 

39-72 

-14  10  19.9 

8.0 

9.865 

+49.07 

+14  26.51 

16  14.44 

I    7.19 

21  23  10.83 

II 

21  41  33-73 

36.10 

13  50  350 

23.0 

9.834 

49.66 

14  26.34 

16  14.25 

1    7.08 

21  27    7.39 

Z2 

21  45  29.37 

31.74 

13  30  36.4 

24.3 

9.803 

50.22 

14  25.42 

16  14.06 

I    6.97 

21  31    3.94 

»3 

21  49  24.27 

26.63 

13  1024.5 

12.3 

9.773 

50.77 

14  23.76 

16  13.86 

I    6.86 

21  35    0.49 

14 

21  53  18.46 

20.79 

12  49  59.7 

47.3 

9.743 

51.30 

14  21.38 

16  13.66 

I    6.75 

21  38  57.05 

15 

21  57  11.92 

14-23 

-12  29  22.2 

9.8 

9.713 

+51.81 

+14  18.28 

16  13.45 

I    6.65 

21  42  53.61 

16 

22    I    4.69 

6.98 

-12    8  32.8 

20.3 

9.684 

+59.31     +14  X4.50 

16  13.23 

I    6.55 

21  46  50.16 

Non^^Por  mean  time  interval  of  Mmidiameter  passing  meridian,  subtract  o^.x9  from  the  sidereal  interraU 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motioa 

Eauation 
of  Time 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 
Semid. 
Passing 
MeridiaxL 

Sidereal 
Tim© 

of 
Mean 
Nooa 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

h    m     8 

8 

0      #        «r 

« 

8 

"    ' 

xn     8 

m 

m     B 

h    m     • 

Feb.  i6 

22     I     4.69 

6.98 

-12    8  32.8 

20.3 

9.684 

+5a.3x 

+14  14-50 

16 

13.23 

I     6.55 

21  46  50-16 

17 

22     456.77 

59.06 

II  47  31-6 

19.1 

9.655 

5a.78 

14  10.00 

16 

13.02 

I     6.45 

21  50  46.71 

18 

22     848.17 

50.43 

II  26  19.1 

6.6 

9.627 

53.24 

14    4.82 

16 

12.80 

1     6.35 

21  54  43.27 

19 

22  12  38.88 

41.12 

II    4  55-9 

43-3 

9.599 

53.68 

13  58-99 

16 

12.58 

I    6.25 

21  58  39-82 

20 

22  16  28.93 

31.15 

10  43  22.2 

9.6 

9.57a 

54.  XI 

13  52.47 

16 

12.36 

I    6.15 

22    2  36.38 

21 

22  20  18.34 

20.53 

-10  21  38.7 

26.1 

9.545 

+54-5X 

+13  45-33 

16 

I2.T4 

I     6.06 

22    6  32.93 

22 

2224     7.II 

9.27 

9  59  45-6 

33.1 

9.519 

54.90 

X3  37-52 

16 

11.92 

I    5-97 

22  10  29.49 

23 

22  27  55-25 

57.39 

9  37  43-7 

31-2 

9.493 

55.a6 

13  29.11 

16 

11.69 

I    5.88 

22  14  26.04 

24 

22  31  42.77 

44.88 

9  15  33-0 

20.5 

9.468 

55-6i 

13  20.08 

16 

11.47 

I    5.80 

22  18  22.59 

25 

22  35  29- 70 

31.78 

8  53  13.9 

1.6 

9-443 

55-95 

13  10.45 

16 

11.24 

1    5.72 

22  22  19.15 

26 

22  39  16.05 

18.10 

-  8  30  47.3 

35.0 

9.419 

+56.26 

+13    0.24 

16 

II.OI 

I    5.64 

22  26  15.70 

27 

22  43      1.82 

3.84 

8    8  13.2 

I.O 

9.396 

56.56 

12  49.45 

16 

10.78 

I    5.56 

22  30  12.25 

28 

22  46  47.04 

49.0? 

74532.1 

20.0 

9.37a 

56.85 

12  38.11 

16 

10.55 

I    5.48 

22  34    8.81 

iMar.   I 

22  50  31.73 

3367 

7  22  44.5 

32.6 

9.351 

57.x  I 

12  26.25 

16 

10.31 

I    5.41 

22  38    5- 36 

2 

22  54  15.89 

17.80 

6  59  50.7 

38.9 

9.330 

57-36 

12  13.84 

i6 

10.07 

I    5-34 

22  42    X.92 

3 

22  57  59.56 

61.43 

-  6  36  51. 1 

39.5 

9.309 

+57.60 

+12    0.98 

16 

9.83 

I    5.27 

22  45  58.47 

4 

23      142.75 

44-59 

6  13  46.1 

34.6 

9.290 

57.8a 

II  47.62 

16 

9-59 

I    5-20 

22  49  55.02 

5 

23     525.50 

27.30 

5  50  35-8 

24.6 

9.27a 

58.0a 

II  33-8o 

16 

9-34 

I    5.14 

22  53  51.58 

6 

23    9    7-8i 

9.57 

5  27  2I.I 

lO.O 

9.a55 

58.21 

II  19.56 

16 

9.08 

I    5-08 

22  57  48.13 

7 

23  12  49.72 

51.43 

5    361.9 

51.0 

9.a39 

58.39 

II    4.91 

16 

8.82 

1    5.02 

23    I  44.68 

8 

23  16  31.23 

32.91 

-  4  40  38.8 

28.1 

9.a23 

+58.54 

+10  49.85 

16 

8.56 

X    4.96 

23    541-24 

9 

23  20  12.38 

14.01 

4  17  "-9 

1.5 

9.ao8 

58.69 

10  34.46 

16 

8.30 

I    4.90 

23    9  37-79 

10 

23  23  53.20 

54.79 

3  53  41-9 

31.7 

9.194 

58.82 

10  18.74 

16 

8.04 

I    4.85 

23  13  34-34 

II 

23  27  33.69 

35.24 

3  29  68.8 

58.8 

9.18Z 

58.93 

10    2.67 

16 

7-78 

I    4.81 

23  17  30.90 

12 

23  31  13.90 

15.40 

3    633.3 

23.6 

9.170 

59.03 

9  46.33 

i6 

7-51 

I    4-77 

23  21  27.45 

13 

23  34  53.83 

55.29 

-  2  42  55.4 

46.0 

9.159 

+59. 1' 

+  9  29-72 

16 

7.24 

I    4.73 

23  25  24.00 

14 

23  38  33.52 

34-94 

2  19  15.8 

6.6 

9.X49 

59.18 

9  12.85 

16 

6.97 

I    4.69 

23  29  20.56 

15. 

23  42  12.98 

14.35 

I  55  34.7 

25.7 

9.140 

59.a4 

8  5576 

16 

6.69 

I    4.65 

23  33  17- " 

16 

23  45  52.24 

53-56 

I  31  52.3 

43-7 

9.13a 

59.a7 

8  38.47 

16 

6.42 

I    4-62 

23  37  13.66 

17 

23  49  31.32 

32.60 

I    8    9.4 

1.0 

9.ia5 

59.29 

8  21.00 

16 

6.14 

I    4-59 

23  41  ro.2i 

18 

23  53  10.21 

11.44 

-  0  44  26.2 

18. 1 

9.x  18 

+59.30 

+  8    3.34 

16 

5.86 

I    4.56 

2345    6.77 

19 

23  56  48.97 

50.15 

-  0  20  42.8 

35-1 

9.ZZ2 

59.30 

7  45.55 

16 

5.58 

I    4-54 

2349    3-32 

20 

0    027.59 

28.73 

+  0    3    0.0 

7-5 

9.107 

59.a7 

7  27.61 

16 

5.30 

I    4.52 

23  52  59-87 

21 

0    4    6.09 

7.19 

0  26  42.0 

49-1 

9.X03 

59.23 

7    9.57 

16 

5.03 

I    4.50 

23  56  56.43 

22 

0   744.50 

45-55 

0  50  22.7 

29.6 

9.099 

59-17 

6  51.43 

16 

4.75 

I    4.49 

0    052.98 

23 

0  II  22.84 

23.85 

+  I  14    1.9 

8.4 

9.096 

+59.09 

+  6  33.23 

16 

4.48 

I    4.48 

0    449.53 

24 

0  15    1. 10 

2.06 

I  37  39.0 

45-3 

9.094 

59.00 

6  14.94 

16 

4.20 

I    4.48 

0    8  46.09 

25 

0  18  39.32 

40.23 

2    I  13.9 

19.8 

9.09a 

58.89 

5  56.61 

16 

3-93 

I    4.48 

0  12  42.64 

26 

0  22  17.52 

18.38 

2  24  46.0 

51.6 

9.091 

58.77 

5  38.26 

16 

3.66 

I    4.48 

01639.19  , 

27 

0  25  55.70 

56.52 

2  48  14-9 

20.2 

9.091 

58.63 

5  19.88 

16 

3.39 

1    4.48 

02035.75   j 

28 

0  29  33.88 

34-65 

+  3  II  40.4 

45.3 

9.091 

+58.48 

+  5    I-5I 

16 

3.12 

I    4.48 

0  24  32.30  1 

29 

0  33  12.08 

12.81 

3  35    2.1 

6.7 

9.09a 

58.31 

4  43.18 

16 

2.85 

X    4.49 

0  28  28.85   ' 

30 

0  36  50.33 

51.01 

3  58  19-5 

23.8 

9-095 

58.13 

4  24.87 

16 

2.58 

1    4.50 

0  32  25.41 

31 

0  40  28.65 

29.28 

4  21  32.5 

36.5 

9.098 

57.94 

4    6.64 

16 

2.31 

I    4.51 

0  36  21.96 

32 

044    7-05 

7.63 

4  44  40.7 

44.4 

9.10a 

57.73 

3  4849 

16 

2.04 

I    4.53 

0  40  X8.51 

33 

0  47  45.54 

46.08 

+  57  43.7 

47-1 

9.107 

+57.51 

+  3  30.44 

16 

1.76 

X    4.55 

0  44  1507 

34 

0  51  24.16 

24.66 

+  5  30  41.2 

44.3 

9.X12 

+57.28 

+  3  12.50 

16 

1.49 

I    4-57 

048  11.62 

NoTB. — For  mean  time  interval  of  semidiameter  passing  meridian  subtract  c^.zS  from  the  sidereal  interraL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON, 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Honrly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Passing 
Meridian. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

h   m    a 

8 

0     *      It 

i» 

a 

« 

m     8 

*        m 

m     a 

h    m     a 

Apr.    X 

044    7.05 

7.63 

+  4  44  40.7 

44-4 

9.103 

+57.73 

+3  48.49 

16      2.04 

i     4.53 

0  40  18.5Z 

2 

0  47  45.54 

46.08 

5    743.7 

47.1 

9.X07 

57.51 

3  30.44 

16      1.76 

X    4.55 

0  44  15.07 

3 

051  24.16 

24.66 

53041.2 

44.3 

9.112 

57.28 

3  12.50 

16      1.49 

I    4.57 

0  48  ZI.62 

4 

055    2-93 

3.38 

5  53  32.8 

35.6 

9.1x8 

57.03 

2  54.73 

16     1.22 

I    4.60 

052    8.17 

5 

0  58  41.86 

42.27 

6  16  18.3 

20.8 

9.ia6 

56.7« 

2  37.12 

16     0.95 

I    4.63 

056    4.73 

6 

z    220.99 

21.36 

+  6  38  57.3 

59.6 

9.135 

+56.49 

-f2  19.69 

16     0.67 

I    4.66 

I    0    1.28 

7 

z    6   0.32 

0.64 

7    I  29.6 

31.6 

9.144 

56.20 

2     2.48 

16     0.40 

I    4.69 

X    357.83 

8 

I    939.89 

40.17 

7  23  54.9 

56.6 

9-154 

55.90 

I  45.48 

16     0.12 

I    4.72 

X    754.39 

9 

z  Z3  19.70 

19.94 

7  46  12.6 

14.0 

9.165 

55.58 

I  28.75 

15  59.84 

I    4.76 

I II  50.94 

zo 

I  16  59.80 

59.99 

8    822.8 

23.9 

9.177 

55.25 

I  12.30 

15  59.56 

z    4.80 

X  X5  47.49 

II 

I  2040.19 

40.34 

+  8  30  24.8 

25.7 

9.190 

-^54.9l 

+0  56.14 

15  59.28 

I  4.84 

I  19  44.05 

12 

I  24  20.88 

21.00 

8  52  18.4 

19. 1 

9.203 

^4.55 

0  40.29 

15  59.01 

I  4.88 

I  23  40.60 

13 

I  28    1.92 

1.99 

914    3.3 

3.7 

9.217 

54.18 

0  24.78 

X5  58.73 

I  4.93 

I  27  37.15 

14 

I  3J  43.30 

43.33 

9  35  39-2 

39.4 

9.232 

53.79 

+0    9.60 

15  58.46 

I  4-98 

I  31  33.7X 

15 

I  35  25.04 

25.04 

9  57    5.5 

5.5 

9.247 

53.39 

-0     5.20 

1558.19 

z    5.03 

z  35  30.26 

i6 

139    7-i6 

7.12 

+10  18  22.1 

21.9 

9.263 

+52.98 

-0  19.64 

15  57.92 

I  5.08 

1  39  26.82 

I? 

I  42  49.68 

49.60 

10  39  28.6 

28.2 

9.2S0 

52.55 

0  33.67 

X5  57.65 

I  5.14 

X  43  23.37 

i8 

I  46  32.60 

32.48 

II    0  24.6 

23.9 

9.297 

52.11 

047.31 

15  57.38 

I  5.20 

I  47  19.93 

19 

I  50  15.92 

15.77 

II  21    9.7 

8.9 

9.314 

51.65 

I     0.53 

15  57.12 

I  5.26 

I  51  16.48 

20 

X  53  59.68 

59.49 

II  41  43.8 

42.8 

9-332 

51.17 

X  13.34 

15  56.86 

X    5.32 

I  55  13.03 

21 

I  57  43.86 

43.65 

+12    2    6.1 

5.0 

9.350 

+50.68 

-X  25.71 

15  56.60 

I  5.38 

X59    9.59 

22 

2    I  28.50 

28.25 

12  22  16.7 

15.4 

9.369 

50.18 

1 37.62 

15  56.35 

I    5-45 

2    3    6.14 

23 

2    5x357 

13.29 

12  42  15.0 

13.5 

9.388 

49.66 

1 49.10 

15  56.10 

I    5.51 

2    7    2.70 

24 

2    859.11 

58.80 

13    I  60.7 

59.1 

9.407 

49.13 

2     O.II 

X5  5585 

I    5.58 

2  10  59.25 

25 

2  12  45.12 

44.78 

13  21  33-5 

31.7 

9.4*7 

48.58 

2  10.66 

15  55.60 

X    5.65 

2  14  55.81 

26 

2  i6  31.60 

31.24 

+X34053.0 

51.1 

9.447 

+48.03 

-2  20.74 

X5  55.36 

I    5.72 

2  18  52.36 

27 

2  20  18.56 

18.17 

13  59  59.0 

57.0 

9.467 

47.46 

2  30.33 

15  55-12 

I    5.79 

2  22  48.92 

28 

2  24    6.01 

5.60 

14  18  51.0 

48.9 

9.487 

46.87 

2  39.42 

15  54-88 

X    5.87 

2  26  45.47 

29 

a  27  53-97 

53.53 

14  37  28.9 

26.7 

9.508 

46.27 

2  48.02 

15  54.65 

X    5.95 

2  30  42.03 

30 

2  31  42.43 

4X.97 

14  55  52.3 

50.0 

9*530 

45.66 

2  56.11 

15  54.42 

z   6.03 

2  34  38.58 

May    I 

2  35  3X.41 

30.93 

+15  13  60.8 

58.5 

9*552 

+45.04 

-3    3.70 

15  54.19 

I    6.II 

2  38  35.14 

2 

2  39  20.91 

20.40 

15  31  54.2 

51.8 

9.574 

44.40 

3  10.74 

15  53.96 

I    6.19 

2  42  31.69 

3 

2  43  10.96 

10.43 

15  49  32.2 

29.8 

9.596 

43.75 

3  17.27 

X5  53.73 

I    6.27 

2  46  28.25 

4 

247    1.53 

0.99 

16    654.5 

52.1 

9.619 

43.  xo 

32325 

15  53.50 

I    6.35 

2  50  24.81 

5 

2  50  52.67 

52.11 

16  23  60.9 

58.5 

9.642 

42.43 

3  28.66 

15  53.27 

X    6.43 

2  54  21.36 

6 

2  54  44.38 

43.81 

+16  40  51.0 

48.5 

9.666 

+41.74 

-3  33-52 

15  5305 

1  6.52 

2  58  17.92 

7 

2  58  36.65 

36.06 

16  57  24.5 

22.0 

9.690 

41.04 

3  37.80 

15  52.82 

I  6.60 

3    2  14.47 

8 

3    229.49 

28.89 

17  1341.1 

38.6 

9.714 

40.34 

3  4X.5I 

15  52.60 

I    6.68 

3    6  11.03 

9 

3    622.92 

22.32 

17  29  40.6 

38.1 

9.738 

39.62 

3  4464 

15  52.38 

I    6.76 

310    7.58 

10 

3  10  16.93 

16.32 

17  45  22.7 

20.2 

9.762 

38.89 

347.18 

1552.16 

I    6.84 

3  14    4.14 

zi 

3  14  ".54 

10.92 

+18    0  46.9 

44-5 

9.787 

+38.14 

-349.13 

15  51.95 

I    6.92 

3  18    0.70 

12 

318    6.75 

6.12 

18  15  53.2 

50.7 

9.812 

37.38 

3  50-49 

15  51.74 

I    7.00 

3  21  5725 

13 

322    2.53 

Z.90 

18  30  4 I.I 

38.7 

9.837 

36.61 

3  51.26 

15  51-53 

I    7-08 

3  25  53.81 

14 

3  25  58.94 

58.29 

18  45  10.4 

8.1 

9.862 

35.8a 

3  51.43 

1551.33 

I    7.16 

3  29  50.37 

15 

3  29  55.91 

55.27 

18  59  20.8 

18.5 

9.886 

35.03 

351.00 

15  51.12 

I    7.24 

3  33  46.92 

16 

3  33  53.46 

52.83 

+19  13  12.0 

9.7 

9.910 

+34.23 

-3  50.00 

15  50.92 

X    7.32 

3  37  43.48 

17 

3  37  51.60 

50.97 

+19  26  43.7 

41.5 

9.934 

+33.41 

-3  48.42 

15  50.72 

I    7.40 

3  4X  40.03 

KoTBr—Por  mean  time  interval  of  semidiameter  passing  meridian,  anbtract  o'.x8  from  the  sidereal  interrat 
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SOLAR  EPHEMERIS,  1898. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON.                         ; 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 

oxTime 

for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Pasaing 
Meridian. 

Sidereal       , 
Time          1 

of 
Mean 
Noon. 

MeanNooa 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aacen. 

Decll- 
natioxL 

h    m    a 

8 

0     »      If 

It 

8 

n 

m     8 

t       m 

m     a 

h    m     a 

May  17 

3  37  51-60 

50.97 

+19  26  43.7 

41.5 

9-934 

+33.41 

-3  48-42 

15  50-72 

I    7.40 

34140.03  i 

x8 

3  41  50-32 

49.69 

19  39  55-5 

53.4 

9-958 

33.58 

3  46.27 

15  50.53 

X    7.48 

34536.59 

19 

3  45  49.59 

48.96 

19  52  47-3 

45.3 

9-981 

31.74 

3  43-55 

15  50.34 

X    7.56 

34933.15 

20 

3  49  49-41 

48.80 

20    5  18.8 

16.9 

xaoQi 

30.89 

3  40.29 

15  50.16 

X    7.64 

35329.71 

21 

3  53  49-79 

49.18 

20  17  29.8 

27.9 

io.oa6 

30.03 

3  36.47 

15  49.98 

1    7.71 

35726.26  j 

22 

3  57  50.68 

50.09 

+20  29  19.8 

z8.i 

10.048 

+99.15 

-3  32.13 

15  49-81 

I    7.78 

4    X  22.82   1 

23 

4    152.09 

51.51 

20  40  48.9 

47.2 

ZO.069 

38.37 

3  27.29 

15  49.65 

I    7.85 

4    519-38   1 

24 

4    5  54-OI 

53.44 

20  51  56.5 

54-9 

X0.090 

«7.38 

3  21.92 

15  49-49 

X    7.92 

4    915-93   j 

25 

4    956.42 

55.86 

21    2  42.7 

41.2 

10.XZO 

36.47 

316.07 

15  49-33 

1    7.99 

41312.49 

26 

4  13  59.30 

58.76 

21  13    7.0 

5.6 

X0.130 

«5.55 

3    9-76 

15  49.17 

X    8.06 

4x7    g.05  j 

27 

4  18    2.64 

2.12 

-f2I23     9.3 

8.0 

XO.X49 

+24.63 

-3    2.98 

15  49.02 

I  8.13 

421    5-6i    1 

28 

4  22    6.42 

5.92 

21  32  49.5 

48.3 

,  XO.1G7 

83.71 

2  55-75 

15  48.88 

I  8.19 

425    2.16   ' 

29 

4  26  ZO.65 

10.17 

2142     7.3 

6.1 

10.185 

33.78 

248.09 

15  48.74 

I  8.25 

42858.72   1 

30 

4  30  15.29 

14.83 

21  51     2.4 

X.4 

io.9oa 

3X.83 

239-99 

15  48.60 

X    8.31 

4  32  55.28 

31 

4  34  20.35 

19.91 

21  59  34-9 

34.0 

10.3X8 

30.87 

2  31.50 

15  48.46 

1  8.37 

4  36  51.84 

June   I 

4  38  25.79 

25.38 

+22    744.3 

43.4 

10.334 

+X9.9X 

—2  22.61 

15  48.33 

1  8.43 

44048.39   1 

2 

4  42  31-62 

31.24 

22  15  30.9 

30.1 

ZO.350 

X8.95 

2  13.34 

15  48.20 

I  8.49 

4  44  44-95    1 

3 

4  46  37-82 

37.46 

22  22  54.0 

53-3 

10. 365 

17.98 

2    3-70 

15  48.08 

X    8.54 

44841.51 

4 

4  50  4438 

44.05 

22  29  53-8 

53.2 

Z0.360 

X7.00 

1  5370 

15  47-95 

1  8.59 

45238.07   i 

5 

4  54  51.28 

50.98 

22  36  29.9 

29.4 

10.394 

x6.ox 

1  43-34 

15  47.83 

X    8.64 

4  56  34.62 

6 

4  58  58.50 

58.23 

+22  42  42.4 

42.0 

Z0.308 

+15.03 

-I  32.68 

15  47.71 

X    8.68 

5    031.18 

7 

5    3    6.04 

5.80 

22  48  31.0 

30.7 

X0.33I 

14.03 

I  21.71 

15  47.60 

I    8.72 

5    427.74   . 

8 

5    713-87 

13.66 

22  53  55.6 

55-4 

10.333 

X3.03 

I  10.43 

15  47-49 

X    8.76 

5    824,30   1 

9 

5  II  21.97 

21.79 

22  58  56.3 

56.1 

10.345 

13.  01 

0  58.89 

15  47.38 

1    8.79 

5  12  20.86   1 

xo 

5  15  30.35 

30.20 

23    332.6 

32.4 

10.353 

XX. 00 

0  4707 

15  47.27 

X    8.82 

516x7-41  ; 

II 

5  19  38.95 

38.84 

+23    7  44-6 

44.5 

10.363 

+  9.99 

-0  3503 

15  47.17 

X    8.85 

52013.97 

12 

5  23  47-77 

47.70 

23  II  32.2 

32.1 

XO.373 

8.97 

0  22.76 

15  47-07 

X    8.87 

5  24  10.53 

13 

5  27  56.79 

56.76 

23  14  55.3 

55.2 

10.379 

7.95 

-0  10.29 

15  46.98 

X    8.89 

528   7.09  j 

14 

532    5.98 

5.98 

23  17  53.7 

53-7 

10.386 

6.93 

40    2.34 

X5  46.89 

I    8.91 

532   365  I 

15 

5  36  15.33 

15.37 

23  20  27.5 

27.5 

10.398 

5.89 

0  15.12 

15  46.80 

X    8.92 

5  36  0-21  ' 

16 

5  40  24.79 

24.86 

+23  22  36.5 

36.5 

10.396 

+  4.86 

+0  28.03 

15  46.73 

1    8.93 

5  39  56.76 

17 

5  44  34-34 

34.45 

23  24  20.8 

20.8 

10.398 

3.83 

0  41.04 

15  46.66 

I    8.94 

5  43  53-32 

18 

5  48  43-95 

44.10 

232540.3 

40.3 

XO.400 

3.80 

054.09 

15  46.59 

I    8.95 

5  47  49.88 

19 

5  52  53.62 

53-80 

23  26  35.0 

35.0 

10.403 

1.76 

1    7-19 

15  46.53 

I    8.96 

55146.44   j 

20 

5  57    3.30 

3.52 

2327    4.9 

4.9 

10.403 

+  0.73 

I  20.30 

15  46.47 

X    8.96 

55543.00   1 

21 

6    I  12.95 

13-21 

+2327    9.9 

9-9 

10.403 

-a3i 

+1  3341 

15  46.42 

I  8.96 

5  59  39-55 

22 

6    5  22.56 

22.86 

23  26  50.1 

50.1 

10.399 

1-34 

1  46.46 

15  46.38 

I  8.95 

6    3  36.11    I 

23 

6    932.11 

32.45 

2326    5.6 

5.6 

10.396 

«.37 

1  59.45 

15  46.34 

1  8.94 

6   732.67   ! 

24 

6  13  41.55 

41.92 

23  24  56.2 

56.1 

10.391 

3.40 

2  12.33 

15  46.30 

I  8.93 

6  XI  29.23   1 

25 

6  17  50.86 

51.27 

23  23  22.2 

22.0 

10.385 

4.43 

225.09 

15  46.28 

X    8.92 

61525.79   1 

26 

6  22    0.04 

0.48 

+23  21  23.5 

23.3 

10.379 

-5.46 

+2  37.70 

15  46.26 

X    8.90 

61922.35   ; 

27 

6  26    9.03 

9.51 

23  19    0.3 

0.0 

10.371 

6.48 

2  50.13 

15  46.24 

X    8.88 

6  23  18.91 

28 

6  30  17.83 

18.35 

23  16  12,5 

12. 1 

10.362 

7.50 

3    2.39 

15  46.22 

X    8.85 

6  27  15.46  ! 

29 

6  34  26.42 

26.98 

23  12  60.3 

59-8 

XO.353 

8.53 

3  14-42 

15  46.2X 

X    8.82 

6  31  12.02   ' 

30 

6  38  34.77 

35.35 

23    923.7 

23.2 

10.343 

9.53 

3  26.22 

15  46.20 

1    8.79 

6  35  8.58  ; 

31 

6  42  42.88 

43-49 

+23    522.9 

22.3 

10.332 

-10.54 

+3  37-77 

15  46.19 

X    8.76 

639    514   1 

32 

6  46  50.70 

51-35 

-♦•23    0  58.0 

57-3 

10.320 

-11.54 

+3  49-03 

15  46.19 

I    8.72 

643    1.69  , 

NoTB.->For  me 

lantime  j 

interral  of  semi 

diamete 

rpasaing 

meridia 

n  anbtract  0". 

19  from  the 

aidereal  intt 

•rrsL 

SOLAR  BPHBMERIS,  1898. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Honrly 
Motion. 

Equation 

of  Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Passing 
Meridian. 

Sidei«al 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

WRbt 

Decli. 
nation. 

h    m    a 

s 

0       f         n 

(f 

■ 

m 

m     8 

»        m 

m    • 

h    m     8 

July     1 

6  42  42.88 

43-49 

+23    5  22.9 

22.3 

10.33a 

-10.54 

+3  37.77 

15  46.19 

X    8.76 

639    5-X4 

2 

6  46  50.70 

51.35 

23   058.0 

57-3 

Z0.3JK> 

XI.54 

3  49.03 

15  46.19 

1    8.72 

643    1.69 

3 

6  50  58.24 

58.92 

22  56   9.0 

8.2 

X0.308 

13.54 

4     O.OI 

15  46.19 

X    8.68 

6  46  58.25 

4 

655    5.47 

6.19 

22  50  55.9 

55.0 

10.395 

13.54 

410.69 

15  46.20 

1    8.64 

6  50  54.81 

5 

6  59  12.39 

13.15 

22  45  19.0 

18.0 

zo.aSi 

14.53 

4  21.04 

15  46.21 

1    8.59 

6  54  51.37 

6 

7    318.97 

19-74 

+22  39  18.5 

17-4 

xo.a67 

-15.51 

■f4  31.06 

15  46.22 

X    8.54 

6  58  47.93 

7 

7    725-19 

25.98 

22  32  54.5 

53.2 

10.253 

16.49 

4  40.72 

15  46.23 

1    8.49 

7    244.49 

8 

7  "  31-05 

31.87 

22  26    6.8 

5.4 

10.236 

17.47 

4  50.03 

15  46.25 

1    8.44 

7    641.04 

9 

7  15  36.52 

37-37 

22  18  55.8 

54.4 

xo.2ao 

18.44 

4  58.93 

15  46.27 

1    8.38 

7  10  37.60 

lO 

7  19  41.60 

42.46 

22  II  21.9 

20.3 

ZO.203 

19.40 

5    7.46 

15  46.30 

1    8.32 

7  X4  34.16 

11 

7  23  46.26 

47.15 

■f-22    3  24.8 

231 

10. 185 

-ao.3S 

+5  15-56 

15  46.33 

I    8.26 

7  18  30.72 

12 

7  27  50.50 

51.41 

2155    5.0 

3-2 

10.167 

31.30 

5  23.25 

15  46.36 

X    8.20 

7  22  27.27 

13 

7  31  54-28 

55.21 

21  46  22.6 

20.6 

10.148 

33.33 

5  30.47 

15  46.40 

1  8.13 

7  26  23.83 

14 

7  35  57-60 

58.54 

21  37  17-9 

15.8 

xo.ia8 

33.  x6 

5  37.24 

15  46.44 

I  8.06 

7  30  20.39 

15 

740    0.45 

1.41 

21  27  50.8 

48.6 

X0.108 

34.08 

5  43-51 

15  46.49 

X    7.99 

7  34  X6.95 

i6 

7  44    2.81 

3.79 

+21  17  61.8 

59-5 

XO.088 

-34.99 

+5  49-30 

15  46.55 

I    7-92 

7  38  X3.51 

17 

748    4,66 

5.65 

21    751.1 

48.6 

ZO.066 

35.89 

554.60 

15  46.61 

X   7.85 

7  42  10.06 

i8 

752    5-98 

6.98 

20  57  19.0 

16.4 

10.044 

36.78 

5  59.36 

15  46.67 

X   7.77 

7  46    6.62 

19 

7  56    6.76 

7-77 

20  46  25.4 

22.7 

X0.02Z 

37.66 

6    3-58 

15  46.75 

X   7.69 

750    3.18 

20 

8    0    6.98 

8.00 

20  35  10.9 

8.0 

9.998 

38.53 

6    7.24 

15  46.83 

I  7-61 

7  53  59-73 

ai 

8    4    6.64 

7.67 

+20  23  35.7 

32.7 

9.974 

-39.39 

+6  10.34 

15  46.91 

X    7.53 

7  57  56.29 

22 

8    8    5.73 

6.76 

20  II  39.9 

36.9 

9.950 

30.34 

6  12.87 

15  47.00 

X    7-45 

8    I  52.85 

23 

8  12    4.22 

5-25 

19  59  24.1 

20.9 

9.935 

31.07 

6  14.80 

15  47.09 

X    7-37 

8    549.41 

24 

8  16    2.11 

3.14 

19  46  48.2 

44.9 

9.900 

31.90 

6  16.14 

15  47.19 

X    7.29 

8    945-96 

25 

8  19  59.39 

60.42 

19  33  52.6 

49.2 

9.874 

32.71 

6  i6,86 

15  47.29 

1    7-21 

8  13  42.52 

26 

8  23  56.07 

57.11 

+19  20  37.7 

34.3 

9.849 

-33-5X 

+6  16.97 

15  47.40 

1    7.12 

8  17  39.08 

27 

8  27  52.14 

53-17 

19    7    3.6 

0.1 

9.823 

3430 

6  16.49 

X5  47.51 

1    7-03 

8  21  35.63 

28 

8  31  47.58 

48.60 

18  53  10.7 

7.1 

9.798 

35.09 

6  15.36 

15  47.63 

X    6.95 

825  32.19 

29 

8  35  42.41 

43-43 

18  38  59.1 

55.5 

9-773 

35.86 

6  13.63 

X5  47-75 

X    6.86 

8  29  28.75 

30 

8  39  36.63 

37.64 

18  24  29.3 

25.5 

9.746 

36.62 

6  11.30 

15  47-87 

I    6.77 

8  33  25.30 

31 

8  43  30.23 

31.22 

+18    941.4 

37-6 

9.730 

-37.37 

.f6    8.34 

15  47.99 

X    6.68 

8  37  21.86 

Aug.    I 

8  47  23.21 

24.20 

17  54  35-7 

3X.9 

9.695 

38.10 

6    476 

15  48-12 

X    6.59 

8  41  18.41 

2 

8  51  15.59 

16.56 

17  39  12.5 

8.7 

9.670 

38.82 

6    0.58 

15  48.25 

I    6.51 

8  45  14-97 

3 

855    7.36 

8.32 

172332.1 

28.3 

9.645 

39-53 

5  55-79 

15  48.38 

X    6.43 

8  49  11.53 

4 

8  58  58.54 

59.48 

17    734.6 

30.7 

9.630 

40.24 

5  50.42 

15  48.52 

X    6.35 

8  53    8.08 

5 

9    249.13 

50.05 

+16  51  20.4 

16.5 

9.596 

-40.94 

+5  44-45 

15  48.65 

X    626 

857    4-64 

6 

9    639.Z3 

40.03 

16  34  49.8 

45-9 

9.57a 

41.62 

537-90 

15  48.79 

X    6.17 

9    1    X.19 

7 

9  10  28.56 

29.44 

16  17  63.1 

59.2 

9.548 

42.28 

5  30.76 

15  48.93 

X    6.08 

9    457.75 

8 

9  14  17-42 

18.28 

x6    060.4 

56.6 

9.534 

43.93 

523.06 

15  49.08 

X    6.00 

9    854.31 

9 

918    5.71 

6.54 

15  43  42.4 

38.6 

9.501 

43.57 

5  14.80 

15  4923 

X    5-91 

9  12  50.86 

zo 

9  21  53-44 

54.26 

+15  26    8.9 

5.2 

9.478 

-44.30 

+5    5-97 

X5  49.39 

X    5.83 

9  16  47.42 

ZI 

9  25  40.63 

41.41 

15    8  20.5 

16.9 

9.455 

44.82 

4  56.62 

X5  49.55 

X    5.75 

9  20  43.97 

12 

9  29  27.28 

28.03 

14  50  17.5 

13.9 

9.433 

45.43 

4  46.70 

X5  49.71 

X    5-67 

9  24  40.53 

X3 

9  33  13.37 

14.  xo 

14  31  60.2 

56.8 

9.4x0 

46.01 

4  36.24 

15  49-88 

X    5.59 

9  28  37.08 

14 

9  36  58.94 

59.64 

14  13  28.9 

25.5 

9.388 

46.59 

4  25.25 

15  50.05 

X    5-5X 

9  32  33-64 

15 

9  40  43.99 

44.66 

+13  54  44.0 

40.7 

9.366 

-4715 

+4  13.75 

15  50.23 

X    5-44 

9  36  30.19 

z6 

9  44  28.51 

29.14 

+13  35  45.8 

42.6 

9-345 

-47.70 

+4    1-71 

15  50.41 

X    536 

9  40  26.75 

NoTB<— For  mean  time  interval  of  semidiameter  passing  meridian  subtract  o*.x9  from  the  sidereal  interval. 
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SOLAR  EPHEMERIS,  1898. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

Seml- 

Sidereal 
Time  of 

Sid«r«al 

Time 

Dftte. 

for 

at 

Semid. 

of 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

^ins"' 

^^^' 

Passing 
Meridian. 

Mean 
Noon. 

h    m    • 

8 

0       t         m 

m 

■ 

• 

m     • 

1       m 

m    8 

h    m     s 

Aug.  i6 

9  44  28.51 

29.14 

+13  35  45.8 

42.6 

9.345 

-47.70 

+  4    I-7I 

Z5  50.4Z 

I    5.36 

9  40  26.75 

17 

9  48  12.52 

Z3.Z2 

13  16  34.5 

31.5 

9.334 

48.23 

3  49.18 

Z5  50.59 

X    5.29 

9  44  23-30 

18 

9  51  56.03 

56.60 

Z2  57  Z0.6 

7-7 

9.303 

48.75 

336.Z2 

15  50.78 

I     5-22 

9  48  19.86 

19 

9  55  39.04 

39.57 

Z2  37  34.6 

31.8 

9.28a 

49.25 

3  22.59 

15  50.97 

X    5.Z5 

9  52  Z6.41 

20 

9  59  21.56 

22.06 

Z2  Z7  46.5 

44.0 

9.a68 

49.74 

3    8.55 

Z5  51.17 

X    5.08 

9  56  Z2.97 

21 

10    3    3.59 

4.05 

+ZZ  57  46.8 

44.4 

9.243 

-50.22 

+  2  54.04 

15  51-37 

X    5.01 

xo   0    9.5^ 

22 

10    645.17 

45.59 

"  37  35-8 

33-6 

9.233 

50.69 

2  39.04 

15  51-58 

X    4-94 

10   4    6.08 

23 

10  10  26.28 

26.66 

ZZ  Z7  Z3.8 

ZZ.8 

9.204 

51.14 

2  23.6Z 

15  51-79 

X    4.88 

zo    8    2.63 

24 

10  14    6.94 

7.27 

zo  56  41.4 

39.6 

9.185 

51.57 

2    7.72 

Z5  52.OZ 

X    4.82 

zo  ZZ  59. zg 

25 

lo  17  47.17 

47.47 

zo  35  58.7 

57.1 

9.X67 

5X.99 

z  5Z.40 

15  52.23 

X    4.76 

10  Z5  55.74 

26 

zo  21  26.99 

27.24 

+ZO  Z5    5.6 

4-3 

9.151 

-52.41 

+  z  34-66 

15  52.45 

X    4-70 

xo  X9  52.29 

27 

10  25    6.40 

6.6z 

9  54    3.0 

1.9 

9-135 

52.81 

z  Z7.52 

15  52.67 

X    4.65 

zo  23  48.85 

28 

zo  28  45.43 

45-59 

9325Z.Z 

50.2 

9.119 

53.19 

Z     O.OZ 

15  52.89 

X    4.60 

zo  27  45.40 

29 

zo  32  24.09 

24.2Z 

9  ZZ  30.2 

29.5 

9.104 

53.55 

0  42. Z2 

15  53." 

I    4-55 

zo  3X  41.95 

30 

zo  36    2.4Z 

2.48 

8  50    0.5 

O.Z 

9.090 

53.91 

0  23.88 

15  53.34 

X    4.50 

xo  35  38.51 

31 

zo  39  40.40 

40.42 

+  8  28  22.2 

22.  Z 

9.076 

-54.26 

■I-  0     5.33 

15  53-57 

I    4-45 

lo  39  35.06 

Sept.  I 

zo  43  z8.o8 

Z8.06 

8    635.7 

35.9 

9.064 

54.60 

-  0  Z3.55 

15  53.80 

X    4.40 

xo  43  31.62 

2 

zo  46  55.48 

55-41 

7  44  41-5 

4Z.9 

9.053 

54.92 

032.68 

15  54.03 

I    4.36 

zo  47  28.17 

3 

zo  50  32.60 

32.48 

7  22  39.5 

40.3 

9.042 

55.23 

0  52.ZZ 

15  54.26 

I    4-32 

zo  51  24.72 

4 

Z054  9.49 

9-32 

7    030.3 

31.4 

9.032 

55.53 

z  ZZ.77 

15  54-49 

I    4-28 

zo  55  2Z.28 

5 

Z05746.Z4 

45.92 

+  6  38  Z4.2 

Z5.6 

9.023 

—55.81 

-  X  31.67 

15  54.73 

X    425 

zo  59  17.83 

6 

ZZ      Z  22.6Z 

22.34 

6  Z5  51-4 

53.1 

9.016 

56.08 

1 51.75 

15  54-97 

I    4.22 

ZZ    314.38 

7 

zx    458.88 

58.56 

5  53  22.2 

24.2 

9.009 

56.34 

2  Z2.O4 

15  55.2X 

X    4.Z9 

ZZ    7  10.94 

8 

ZZ    834.99 

34.6Z 

5  30  47.0 

49.3 

9.002 

56.59 

2  32.47 

15  55.45 

I    4Z7 

zx  IX    7.49 

9 

ZZ  Z2  ZO.94 

ZO.52 

5    8    6.Z 

8.7 

8.996 

56.82 

253.06 

15  55-69 

I    4-15 

II  15    4.04 

10 

ZZ  Z5  46.78 

46.31 

+  4  45  19.8 

22.8 

8.991 

-57.03 

-  3  13.77 

15  55-93 

I    4.13 

XX  19    0.60 

ZI 

ZZ  Z9  22.5Z 

2Z.99 

4  22  28.5 

31.9 

8.987 

57.23 

3  34-60 

X5  56.18 

X     4.ZZ 

IX  22  57.15 

X2 

ZZ  22  58.  Z4 

57.57 

3  59  32.6 

36.3 

8.983 

57.42 

3  55-50 

15  56.43 

z    4.09 

XI  26  53.70 

13 

ZZ  26  33.69 

33.07 

3  36  32.3 

36.4 

8.981 

57.59 

4  Z6.50 

15  56.68 

X    4.08 

IX  30  50.26 

14 

ZZ  30    9.20 

8.52 

3  Z3  28.2 

32.6 

8.979 

57.75 

4  37.55 

15  56.94 

X    4.07 

IX  34  46.81 

15 

"  33  44-65 

43.92 

+  2  50  20.3 

25.Z 

8.977 

-57.89 

-  4  58.64 

15  57-20 

X    4.06 

II  38  43.36 

16 

ZZ  37  20. zo 

19.31 

227    9-3 

14.4 

8.976 

58.01 

5  19.75 

15  57.46 

I    4.06 

II  42  39.91 

17 

ZZ  40  55.52 

54.68 

2    355.4 

60.9 

8.976 

58.13 

5  40.87 

15  57-73 

X    4.06 

II  46  36.47 

18 

ZZ  44  30.95 

30.06 

X  40  38.9 

44.7 

8.977 

58.23 

6    Z.98 

15  58.00 

X    4.06 

II  50  33.02 

19 

ZZ  48    6.4Z 

5.47 

z  Z7  20.3 

26.5 

8.978 

58.31 

6  23.07 

15  58.27 

X   4.07 

XX  54  29-57 

20 

ZZ  5z  4Z.9Z 

40.9Z 

+  0  54    0.0 

6.5 

8.981 

-58.38 

-644.ZZ 

15  58.54 

X   4.08 

II  58  26.13 

21 

"  55  17.45 

Z6.40 

0  30  38.  z 

45.0 

8.984 

58.43 

7    5." 

X5  58.8Z 

X    4-09 

12     2  22.68 

22 

ZZ  58  53.ZO 

52.00 

-f  0    7  Z5.2 

22.4 

8.987 

58.47 

7  26.0Z 

15  59.08 

X     4.ZZ 

12    6  19.23 

23 

Z2     2  28.83 

27.68 

-  0  z6    8.5 

0.9 

8.992 

58.49 

7  46.84 

15  59.36 

I    4-13 

12  ZO  15.79 

24 

Z2    6    4.69 

3.49 

0  39  32.7 

24.8 

8.997 

58.50 

8    7.52 

15  59.64 

X    4-15 

12  14  12.34 

25 

Z2     9  40.68 

39.42 

-  I    2  57.0 

48.8 

9.003 

-58.51 

-  8  28.08 

15  59.92 

X    4.18 

12  18     8.89 

26 

Z2  Z3  Z6.84 

15.53 

Z  26  2Z.O 

Z2.5 

9.011 

58.49 

8  48.49 

z6    0.20 

X    4.21 

12  22     5.45 

27 

Z2  z6  53.Z8 

51-8Z 

z  49  44.6 

35.7 

9.019 

58.46 

9   8.68 

z6    0.47 

X    4.24 

1226     2.00 

28 

12  20  29.7Z 

28.30 

2  Z2  67.3 

58.Z 

9.027 

58.42 

9  28.70 

z6    0.75 

X    4.27 

12  29  58.55 

29 

Z2  24     6.49 

5.02 

2  36  28.8 

19.3 

9.037 

58.36 

9  48.47 

x6    1.03 

X   4.31 

12  33  55-xo 

30 

X2  27  43.52 

42.00 

-  2  59  48.7 

38.9 

9.049 

-58.29 

-zo    7.99 

z6    X.3X 

X    4-35 

12  37  51.66 

31 

Z2  3z  20.82 

19.25 

-  3  22  66.8 

56.7 

9.061 

—58.31 

-zo  27.23 

z6    X.58 

X    4.39 

12  41  48.21 

NoTB.— For  m< 

santune 

interval  of  seuL 

r  passinj 

{meridia 

in,  subtract  o" 

.18  from  the 

sidereal  in( 

tenrmL 

SOLAR  EPHEMERI8,  1898. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

Semi- 
diameter 

Sidereal 
Time  of 

Sidereal 
Time 

Date. 

for 

% 

at 

>arent 

oon. 

Semid. 
Passing 
Meridian. 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

Noon. 

Right 
Ascen. 

Decli- 
nation. 

h    m     8 

8 

0     #      » 

ft 

8 

» 

m     8 

# 

m 

m     8 

h    m     • 

Oct.     I 

12  31  20.82 

19.25 

-  3  22  66.8 

56.7 

9.061 

—58.21 

-10  27.23 

16 

1.58 

I    4.39 

12  41  48.21 

2 

12  34  58.44 

56.82 

3  46  22.5 

12.2 

9.074 

58.11 

10  46.17 

16 

X.86 

X     4.44 

12  45  44.76 

3 

12  38  36.37 

34.71 

4    9  3^-0 

25.3 

9.038 

57.99 

II    4.79 

16 

2.13 

X   4.49 

12  49  41.32 

4 

12  42  14.67 

12.95 

4  32  464 

35-5 

9.103 

57.86 

II  23.04 

16 

2.40 

I     4.54 

12  53  37.87 

5 

12  45  53-32 

51.56 

4  55  53.6 

42.4 

9.119 

57-73 

II  40.94 

16 

2.67 

I     4.59 

12  57  34.42 

6 

12  49  32.37 

30.56 

-  5  18  57.6 

46.2 

9.136 

-57.58 

-II  58.44 

16 

2.95 

I     4.65 

13    130.97 

7 

12  53  11.85 

9-99 

5  41  57.4 

45.7 

9.154 

57.41 

12  15.53 

16 

3.22 

I     4.71 

13    527.53 

8 

12  56  51.76 

49.85 

6    452.8 

40.9 

9.17a 

57.aa 

12  32.16 

16 

3.49 

I    4-77 

13    924.08 

9 

13    032.13 

30.18 

6  27  43.7 

31.6 

9.19a 

57.01 

12  48.36 

16 

3.76 

I    4.83 

13  13  20.63 

lO 

13    412.97 

10.97 

6  50  29.5 

17.2 

9.ai2 

56.79 

13    4.07 

16 

4.03 

I    4,90 

13  17  17.19 

XI 

13    7  54-31 

52.26 

-  7  12  69.8 

57-3 

9.a33 

-56.56 

-13  19.28 

16 

430 

I    4.97 

13  21  13.74 

12 

13  n  36.14 

34.06 

7  35  44.3 

31.6 

9-a55 

56.31 

13  33-99 

16 

4-57 

I    5.05 

13  25  10.29 

13 

13  15  18.52 

16.39 

7  57  72.5 

59.6 

9.277 

56.04 

13  48.19 

16 

4.84 

I    5.13 

1329    6.85 

14 

13  18  61.43 

59.26 

8  20  34.1 

21. 1 

9.300 

55.75 

14    1.83 

16 

5.11 

I    5.21 

1333    3.40 

15 

13  22  44.89 

42.68 

8  42  48.5 

35-4 

9.323 

55.45 

14  14.92 

16 

5-39 

I    5.29 

13  36  59.96 

i6 

13  26  28.93 

26.68 

-  9    4  55.6 

42.4 

9.347 

-55.13 

-14  27.45 

16 

5.66 

I    5.37 

13  40  56.51 

17 

13  30  13.56 

11.25 

9  26  54.8 

41-5 

9.371 

54.80 

14  39-39 

16 

5.94 

I    5.46 

13  44  53.06 

i8 

13  33  58-75 

56.43 

9  48  45.7 

32.3 

9.397 

54.45 

14  50.74 

16 

6.22 

I    5-55 

13  48  49.62 

19 

13  37  44-58 

42.22 

10  10  28.0 

14.4 

9.4a3 

54.08 

15    1.47 

16 

6.49 

I    5.64 

13  52  46.17 

20 

13  41  31.01 

28.63 

10  31  61. 1 

47-5 

9.449 

53.69 

15  11.61 

16 

6.77 

X    5-73 

13  56  42.73 

21 

13  45  18.10 

15.68 

-10  53  24.8 

II. I 

9.476 

-53.a8 

-15  21.07 

x6 

7.04 

I    5.83 

14    0  39.28 

22 

1349    5.82 

3.37 

II  14  38.6 

24.9 

9.503 

5a.85 

15  29.91 

16 

7.31 

I    5.93 

14    435.83 

23 

13  52  54-21 

51-73 

II  35  42.2 

28.5 

9.531 

5a.42 

15  38.08 

16 

7.58 

I    6.03 

14    832.39 

24 

13  56  43.29 

40.78 

II  56  35.2 

21.5 

9.559 

51.97 

15  45.55 

16 

7.85 

I    6.13 

14  12  28.94 

25 

14    033.05 

30.52 

12  17  17.1 

3.5 

9.588 

51.51 

15  52.35 

16 

8.12 

I    6.23 

14  16  25.49 

26 

14    423.53 

20.97 

-12  37  47.8 

34.2 

9.618 

-51.03 

-15  58.44 

j6 

8.39 

1    6.33 

14  20  22.05 

27 

14    814.72 

12.14 

12  57  66.6 

53.1 

9.649 

50.53 

16    3.80 

16 

8.65 

I    6.44 

14  24  18.61 

28 

14  12    6.66 

4.06 

13  17  73.1 

59.7 

9.680 

50.01 

16    8.43 

16 

8.91 

I    6.55 

14  28  X5.16 

29 

14  15  59.36 

56.74 

13  37  67.2 

53.8 

9.712 

49.48 

16  12.29 

16 

9.16 

I    6.66 

14  32  11.71 

30 

14  19  52.83 

50.19 

13  57  48.2 

35.0 

9-744 

48.93 

16  15.39 

16 

9.41 

I    6.77 

14  36    8.27 

31 

14  23  47.08 

44-42 

-14  17  16. 1 

30 

9.777 

-48.37 

-16  17.70 

16 

9.66 

I    6.89 

1440    4.82 

Nov.    I 

142742.14 

39.47 

14  36  30.2 

17.2 

9.811 

47.79 

16  19.22 

16 

9.91 

I    7.00 

1444    1.38 

2 

14  31  38.00 

3532 

14  55  30.2 

17.4 

9.845 

47.20 

16  19.91 

16 

10.15 

I    7.11 

14  47  57-93 

3 

14  35  34.68 

32.00 

15  14  15.6 

2.9 

9.879 

46.58 

16  19.79 

16 

10.39 

I    7-23 

14  51  54.49 

4 

14  39  32.21 

29-51 

15  32  46.2 

33.7 

9.914 

45-95 

16  18.82 

16 

10.63 

I    7-34 

14  55  51.04 

5 

14  43  30.59 

27.89 

-15  50  61.4 

49.1 

9.950 

-45.30 

--16  17.01 

16 

10.87 

I    7.46 

14  59  47.60 

6 

14  47  29.80 

27.10 

16    860.9 

48.8 

9.986 

44.64 

16  14.36 

16 

II. 10 

I    7.58 

15    3  44-15 

7 

14  51  29.88 

27.18 

16  26  44.4 

32.5 

10.021 

43.96 

16  10.84 

16 

11.33 

I    7.70 

15    740.71 

8 

14  55  30.83 

28.13 

16  43  71.0 

59-4 

10.057 

43.26 

16    6.47 

16 

11.55 

I    7.82 

15  II  37.27 

9 

14  59  32.62 

29.93 

17    I  20.9 

9-5 

X0.093 

42-55 

16    1.23 

16 

11.78 

I    7.94 

15  15  33.82 

10 

15    335-29 

32.61 

-17  18  13.2 

2.1 

X0.129 

—41.82 

-1555-14 

16 

12.00 

I    8.06 

15  19  30.38 

II 

15    738.82 

36.14 

17  34  47-8 

370 

10.165 

41.07 

1548.16 

16 

12.22 

I    8.18 

15  23  26.93 

12 

15  II  43.22 

40.55 

17  50  64.1 

53.5 

10.201 

40.29 

1540.34 

16 

12.44 

I    8.30 

15  27  23.49 

13 

15  15  48.46 

45.81 

18    661.8 

51.5 

X0.236 

39.50 

15  31.67 

16 

12.65 

I    8.42 

15  31  20.05 

14 

15  19  54-55 

51.92 

18  22  40.3 

30.4 

10.271 

38.70 

15  22.13 

16 

12.86 

I    8.54 

IS  35  16.60 

15 

15  23  61.49 

58.87 

-18  37  59.5 

49.9 

X0.306 

-37.88 

-15  11.76 

16 

13.07 

I    8.65 

15  39  13.16 

l6 

15  28    9.26 

6.67 

-18  52  58.9 

49.6 

10.341 

-37.05 

-15    0.55 

16 

13.28 

I    8.77 

1543    9.71 

NoTB.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o*.x8  from  the  sidereal  interraL 
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SOLAR  EPHBMBRIS,  1898. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Aacenaion. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Semi- 
diameter 

adeffval 
Time  of 

Semid. 
Passing 
Meridian. 

Sidemtl        1 
TIma 

of                 1 
Mean           > 

Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aacen. 

DecU- 
nation. 

h    m    ■ 

a 

0      »        m 

m 

■ 

m 

m     a 

»      m 

m    a 

h    m     s 

N0V.X6 

15  28    9.26 

6.67 

-18  52  58.9 

49.6 

10.341 

-37.Q5 

-15    0.55 

x6  13.28 

X    8.77 

1543    9-7* 

17 

15  32  17.85 

15.28 

19      737.9 

28.9 

10.375 

36.30 

14  48.52 

x6  13.49 

X    8.89 

15  47    6-27 

18 

15  36  27.27 

24.73 

19  21  56.4 

47.8 

10.409 

S5-33 

14  35.67 

16  13.70 

X    9.00 

15  51    2.83 

19 

15  40  37.48 

34.98 

19  35  53-8 

45.5 

10.44a 

34-45 

14  22.02 

16  13.91 

X    9.X1 

15  54  59-38 

20 

15  44  48.50 

46.03 

X9  49  29.8 

21.9 

10.475 

33.55 

14    7.56 

x6  14.  XI 

X    9.22 

15  58  55-94 

21 

15  48  60.30 

57.86 

—20    2  44.2 

36.6 

ZO.508 

-3a.64 

-13  52.34 

x6  X4.31 

X    9.33 

x6    2  52.50 

22 

15  53  12.87 

10.47 

20  15  36.5 

29.2 

X0.540 

31.71 

13  36.32 

16  14.50 

I  9.44 

x6    6  49.05 

23 

15  57  26.21 

23.85 

20  27  66.4 

59.5 

10.57a 

30.77 

13  19-54 

16  14.69 

X    9.55 

16  xo  45.61 

24 

16    X  40.31 

38.00 

20  40  13.5 

7.0 

I0.6Q3 

39.81 

13    2.00 

x6  14.87 

X    9.65 

x6  14  42.X7 

25 

16    5  55-^5 

52.89 

20  51  57.5 

51.3 

10.633 

38.84 

12  43.72 

16  15.05 

I  9.75 

16  18  38-73 

26 

16  10  10.72 

8.51 

-21    3  18.2 

X2.3 

10.663 

-37.87 

-12  24.71 

16  15.23 

X    9.85 

16  22  35-28 

27 

16  14  27.02 

24.85 

21  X4  1 5. 1 

9.6 

10.693 

36.88 

12    4.97 

16  15.40 

I  9.95 

x6  26  31.84 

28 

16  18  44.02 

41.90 

21  24  47.9 

42.8 

10.723 

35.87 

"  44.53 

x6  15.56 

X  10.05 

x6  30  28.40 

29 

16  22  61.7X 

59.66 

21  34  56.5 

51.8 

10.751 

a4.85 

"  23.39 

x6  15.72 

X  10.14 

x6  34  24.95 

30 

16  27  20.07 

18.08 

2X  44  40.4 

36.0 

10.779 

33.81 

II    1.59 

16  15.87 

X  10.23 

x6  38  21.51 

Dec.    I 

16  31  39.XI 

37.18 

-21  53  59.4 

55-3 

XO.807 

-«3.76 

-1039.13 

x6  16.02 

X  10.32 

16  42  18.07 

2 

16  35  58.78 

56.91 

22    2  53.2 

49.4 

10.833 

3X.71 

10  16.01 

x6  16.  x6 

X  X0.41 

x6  46  14,63 

3 

16  40  X9.08 

17.28 

22  II  21.6 

18. 1 

10.858 

30.65 

9  52.25 

16  16.30 

X  10.49 

16  50  11.  xg   , 

4 

16  44  39.99 

38.25 

22  19  24.1 

21.0 

10.883 

19.57 

92790 

x6  16.43 

I  X0.56 

1654    7-74 

5 

16  48  61.47 

59.81 

22  26  60.6 

57.8 

10.907 

X8.48 

9    2.98 

16  16.56 

X  XO.63 

1658    4.30 

6 

165323.51 

21.93 

-22  34  10.9 

8.3 

10.930 

-17.37 

-  8  37.49 

16  16.68 

X  X0.70 

X7    2    0.86 

7 

16  57  46.09 

44.58 

22  40  54.7 

52.5 

10.951 

16.36 

8  1X.47 

16  16.80 

X  10.76 

17    557.42 

8 

17    2    9.16 

7.72 

22  47  11.8 

9.9 

10.971 

15.15 

7  44.93 

16  16.91 

X  XO.82 

17    9  53-97 

9 

17    632.71 

31.36 

2253    2.1 

0.4 

XO.990 

14.Q3 

7  17.95 

16  17.02 

X  X0.88 

17  13  50-53 

xo 

X7  10  56.70 

55.43 

22  58  25.2 

23.7 

ZX.00B 

X3.90 

6  50.50 

x6  17. 13 

X  X0.93 

17  17  47.09 

ZI 

X7  15  21.10 

19.91 

-23    3  21.0 

19.8 

11.034 

-IX.75 

—  6  22.67 

16  X7.24 

X  10.98 

17  21  43.65 

la 

X7  19  45.86 

44.75 

23    7  49-3 

48.2 

11.039 

10.60 

5  5446 

16  17.34 

I  XI.03 

X7  25  40.21 

13 

17  24  10.96 

9.94 

23  II  50.0 

49-1 

IX. 053 

9.45 

525.90 

16  17.44 

I  XI.08 

17  29  36.76 

X4 

17  28  36.38 

35.45 

23  15  23.0 

22.3 

XX.064 

8.39 

4  57.04 

16  17.53 

X  XX.X3 

17  33  33-32 

15 

1733    2.04 

X.20 

23  18  28.0 

27.4 

IX.074 

7-13 

4  27-92 

x6  17.62 

X  XI. 17 

173729.88  1 

16 

17  37  27.93 

27.18 

^321    5.1 

4.7 

XX.083 

-5.96 

-  3  58.58 

x6  17.71 

X  XX. 19 

X7  4X  26.44 

17 

17  41  54.01 

53.35 

23  23  14.2 

13.9 

X1.090 

4.79 

3  29.05 

x6  17.79 

X  XX.2I 

17  45  23.00 

18 

17  46  20.25 

19.68 

232455.1 

54.9 

XI.096 

3.63 

2  59-35 

16  17.87 

X  XX.23 

17  49  19.55 

19 

17  50  46.60 

46.12 

2326    7.9 

7.8 

11.100 

a.45 

2  29.55 

16  17.94 

I  XI.25 

17  53  x6.xi 

20 

17  55  13.02 

12.63 

23  26  52.4 

52.4 

IX. 103 

1.37 

159.68 

16  18.01 

I  IX.26 

17  57  12.67 

21 

17  59  39.50 

39.2X 

-2327    8.7 

8.7 

XX. 103 

—  0.09 

-  X  29.75 

x6  18.07 

X  X1.27 

x8    X    9.23 

22 

18    4    5.99 

5.79 

23  26  56.7 

56.7 

XI. 103 

4-X.08 

0  59.81 

x6  18.13 

X  XX.27 

x8    5    5.79 

33 

x8    832.47 

32.35 

23  26  16.6 

x6.6 

XX.I03 

3.36 

0  29.89 

x6  18.19 

I  11.27 

x8    9    2.35 

24 

18  12  58.88 

58.87 

2325    8.1 

8.1 

11.099 

3.44 

—  0    0.04 

16  18.24 

X  XX.26 

x8  12  58.91 

25 

x8  17  25.21 

25.29 

23  23  31-4 

31.3 

IX.O95 

4.63 

+  0  29.75 

x6  18.28 

I  x'1.24 

18  16  55.46 

26 

x8  21  51.42 

51-59 

—23  21  26.6 

26.5 

11.089 

+  5.79 

+  0  59.41 

x6  18.32 

X  11.22 

x8  20  52.02 

27 

x8  26  17.48 

17.74 

23  18  53.7 

53-5 

11.083 

6.96 

X  28.93 

16  18.34 

X  XI.20 

x8  24  48.58 

28 

183043-37 

43.72 

23  15  52.8 

52.5 

11.074 

8.X3 

X  58.27 

x6  18.36 

X  XX.18 

x8  28  45.X4 

29 

1835    9,07 

951 

23  12  23.7 

23.3 

11.066 

9.39 

2  27.41 

x6  X8.38 

X  11.15 

x8  32  4X.70 

30 

18  39  34.54 

35.06 

23    826.9 

26.4 

11.056 

10.45 

2  56.34 

16  18.39 

I  XI.I2 

x8  36  38.25 

31 

x8  43  59.74 

60.35 

-23    4    2.2 

1.6 

11.044 

+II.61 

+  3  24.99 

x6  18.40 

X  XI.08 

x8  40  34.8X 

32 

x8  48  24.65 

25.35 

-22  59  JO.O 

9.1 

11.031 

+13.76 

+  3  53.36 

x6  18.40 

X  XX.03 

x8  44  31.37 

NoTC—For  mean  time  interval  of  semidiameter  paaaing  meridian  subtract  0^.19  from  the  aidereal  iotenraL 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

DiffJor 
I  Hour 

of 
Long. 

Right 

Aacenaion 

of 

Centre. 

Diflf.for 
I  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
iHour 

of 
Long. 

Sid.  Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
ParaUajL 

Limba. 

! 

h    m 

m 

h  m    8 

a 

or* 

w 

a 

»       m 

f        m 

jjan.    X 

7  22.71 

X.883 

2    923.99 

133.13 

+18  35  14.2 

+597.8 

64.93 

14  52.5 

54  28.6 

I.         s. 

2 

8    8.83 

Z.963 

2  59  34-93 

137.89 

22   724.4 

458.8 

66.14 

14  47.5 

54  10.5 

I.               S. 

3 

8  56.87 

3.040 

3  51  42.22 

133.61 

243859.1 

fl95*3 

67.32 

14  45.1 

54    1-6 

I.         s. 

4 

9  46.58 

«.097 

4  45  29.62 

136.01 

26    I   0.8 

+1x3.3 

68.13 

14  44.9 

54    1.0 

I.         s. 

5 

10  37.21 

t.115 

5  40  12.32 

137.10 

26  712.2 

-81.6 

68.35 

14  46.7 

54    7-6 

L       N, 

6 

II  27.74 

a.089 

6  34  48.72 

J35.51 

+24  55  45.3 

-373.8 

67.90 

14  50.1 

54  19.9 

I.       N. 

7 

12  17.19 

a.028 

7  28  20.27 

131.84 

2230  8.4 

-450.8 

66.93 

14  54.7 

54  37-0 

II.  N. 

8 

X3    4-94 

1.951 

8  20   9.79 

137.33 

18  58  29.9 

-603.7 

65.73 

15    0.5 

5458.2 

II.      S. 

9 

13  50.87 

z,979 

910    9.93 

133.94 

14  31  59.6 

-744.5 

64.62 

15    7.2 

55  22.9 

II.      S. 

xo 

X4  35.34 

Z.83Z 

9  58  41.82 

130.00 

92312.9 

—814.0 

63.88 

15  14.9 

55  5X.O 

II.      S. 

XI 

15  19.06 

1.8x9 

10  46  28.58 

119.38 

+  3  45  X2.2 

-870.5 

63.75 

15  23.5 

56  22.7 

II.      S. 

22 

16    3.00 

1.851 

"  34  29.13 

131.35 

-  2   8  40.4 

-892.9 

64.35 

15  33-1 

56  57.8 

II.      S. 

X3 

16  48.34 

1.936 

12  23  53.38 

136.31 

-  8   4    2.5 

-877.0 

65.76 

X5  43.6 

57  36.4 

II.     s. 

X4 

17  36.33 

a.073 

13  15  57-29 

X34.54 

-134414.1 

-6i5.4- 

67.97 

15  54.7 

58  I7.2 

11.     s. 

X5 

18  28.19 

a.a55 

14  "  53-74 

145.54 

-18  48  50.1 

-697.1 

70.78 

16    6.0 

58  58.6 

II.     s. 

z6 

19  24.74 

«.457 

15  12  32.70 

157.70 

-22  52  58.2 

-5IX.8 

73.76 

16  i6.6 

59  37.5 

II.     s. 

17 

20  25.90 

3.629 

16  17  48.86 

167.99 

-25  29  10.5 

-358.8 

76.17 

16  25.4 

60  lO.O 

II.     s. 

i8 

21  30.16 

a.706 

17  26  11.63 

173.68 

-26  13  42.7 

+  40.9 

77.20 

16  31.2 

6031.3 

II.  N. 

19 

22  34-77 

3.657 

18  34  55.61 

169.70 

—24  56   0.9 

343.9 

76.44 

X6  32.9 

6037.5 

II.  N. 

20 

23  36.86 

3.505 

19  41    7.71 

160.54 

-21  44  39-9 

603.3 

74.22 

16  29.9 

6026.5 

22 

0  34-65 

a.309 

2043    0.87 

148.78 

-17   413.5 

+786.7 

71.33 

16  22.2 

59  58.4 

23 

I  27.80 

3.135 

21  40  14.99 

137.7* 

-II  25  570 

893.3 

68.55 

16  10.8 

59  16.3 

I.         s. 

24 

2  16.99 

X.983 

22  33  31.16 

129.12 

-  5  19  35-0 

929.5 

66.37 

15  56.9 

58  25.1 

I.         s. 

25 

3    3.36 

I.89I 

23  23  57-84 

123.62 

+  0  50  30.5 

913.3 

64.94 

15  41.8 

57  29-8 

I.         s. 

26 

3  48.15 

1.849 

0  12  48.73 

131. 12 

64542.8 

857.0 

64.34 

15  27.X 

56  35-8 

I.         s. 

^ 

4  32-47 

1.851 

X    X  12.15 

131.35 

+12  XI  55.1 

+769.4 

64.43 

15  X3-8 

5547.1 

I.         s. 

28 

5  17.30 

1,889 

I  50    5.86 

"3-53 

16  57  50.2 

656.0 

65.08 

15    2.8 

55    6.5 

I.         s. 

29 

6    3-35 

1.951 

2  40  12.87 

127.22 

20  53  36.7 

519.0 

66.09 

X4  54.5 

54  36.1 

I.         s. 

30 

6  51.00 

3.020 

3  31  56.30 

131.39 

2350  6.5 

359.9 

67.17 

14  49-2 

54  16.7 

I.         s. 

31 

7  40.22 

a.079 

4  25  14.24 

134.90 

2539  2.7 

+181.9 

68.05 

14  46.9 

54    8.2 

I.         s. 

Feb.    X 

8  30.54 

a.  109 

5  19  38.22 

X36.73 

+26  13  57.8 

-    8.7 

68.45 

14  47.4 

54    9.9 

I.         s. 

2 

921.15 

3.Z03 

6  14  19.58 

136.31 

25  31 38.7 

-303.3 

68.26 

14  50.3 

54  20.7 

I.       N. 

3 

10  11.15 

2.060 

7    824.33 

133.77 

23  33  14-0 

-387.3 

67.53 

14  55.3 

54  39.0 

I.       N. 

4 

10  59.84 

1.996 

8    I  10.47 

129.93 

20  24  22.7 

-553-0 

66.46 

15    1.8 

55    3.0 

I.       N. 

5 

II  46.93 

1.939 

8  52  19-77 

125.90 

16  14  29.9 

-691.4 

65.36 

15    9.4 

55  30.8 

I.       N. 

6 

12  32.54 

1.876 

942    0.70 

123.74 

+11 15  35-7 

-797.4 

64.49 

15  17.5 

56    0.6 

II.      S. 

7 

13  17-20 

1.853 

10  30  44.40 

121.35 

+  54115.0 

-868.3 

64.11 

15  25.8 

56  31.1 

II.      S. 

8 

14    1.72 

1.865 

II  19  19.04 

123.05 

-  013  51.3 

-900.8 

64-38 

15  34.0 

57    1-2 

II.      S. 

9 

14  47.07 

1.932 

12    844.14 

135.50 

-  6  13  55.2 

-893.3 

65-37 

15  42.0 

57  30.4 

II.      S. 

xo 

15  34.35 

3.026 

13    0    5.37 

131.7* 

-12    134.3 

-837.8 

67.09 

15  49.6 

57  58.4 

II.      S. 

II 

16  24.63 

3.170 

13  54  27-06 

140.44 

-17  17  13.3 

-73X.1 

69.41 

15  56.8 

58  25.0 

II.     s. 

12 

17  18.72 

3.339 

14  52  37.88 

150.57 

-21  38  43.9 

-566.4 

72.00 

16    3.5 

58  49.6 

II.     s. 

13 

18  16.80 

3.495 

15  54  48.48 

159.96 

-24  42  30.4 

-343-2 

74-31 

16    9-5 

59  11.5 

II.     s. 

14 

19  18.00 

3.592 

17    0    7.31 

X65.77 

-26   7    8.4 

-74.3 

75-67 

16  14.3 

59  29.2 

II.     s. 

15 

20  20.40 

3.591 

18    637.97 

X65.74 

-25  39  36.5 

+211.5 

75.61 

16  17.2 

59  40.0 

II.  N. 

^s 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 
1  Hour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

DiflE-for 
I  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

DiflF.for 
1  Hour 

of 
Long. 

Sid.  Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallai. 

Bright 
Umba. 

h    m 

m 

h  m    s 

s 

e       f         m 

u 

8 

»     • 

1        m 

Feb.  15 

20  20.40 

3.501 

18    637.97 

165.74 

-25  39  36.5 

-f2II.5 

75.61 

16  17.2 

59  40.0 

II.  N. 

16 

M  21.60 

«.495 

19  II  56.55 

159.99 

-2320-44.1 

476.3 

74.16 

16  17.8 

59  42.2 

II.  N. 

17 

22  19.72 

a.  343 

20  14  lO.II 

150.81 

-19  25  36.9 

688.8 

71.85 

16  15.5 

59  33.5 

11.  N. 

18 

23  13-99 

2.181 

21  12  31.51 

Z41.08 

-14  18  38.5 

834.4 

69.35 

16  lO.O 

5913.3 

20 

0    4.61 

2.044 

22    7  14.02 

133.82 

-  827    6.1 

912.5 

67.20 

16    1.5 

58  42.4 

j 

21 

0  52.42 

1.948 

22  59    6.84 

127.03 

-  2  16  36.2 

+930.8 

65.67 

15  50.8 

58    2.8 

I.         s. 

22 

I  38.45 

1,896 

23  49  12.76 

123.91 

+  3  50  54.0 

899.3 

64.87 

15  38.6 

57  18. 1 

I.         s. 

23 

2  23.75 

1.885 

0  38  34.48 

123.29 

9  37  24.0 

827.2 

64.77 

15  26.1 

56  32.2 

I.          s. 

24 

3    9.23 

1.909 

I  28    7.21 

124.74 

1448  15.3 

722.0 

65.23 

15 14.2 

55  48.6 

I.         s. 

25 

3  55-59 

X.957 

2  18  33.51 

127.62 

19  11  21.3 

589.2 

66.07 

15  4.0 

55  10.8 

I.         s. 

1 

26 

443.27 

2.0X6 

3  10  18.49 

131.14 

+22  36  29.6 

+433.9 

67.06 

M  55.9 

54  41.4 

1 

I.         s. 

27 

5  32.31 

2.068 

4    325.40 

X34.a9 

24  55  10.7 

357.8 

67.91 

14  50.7 

54  22.0 

I.         s. 

28 

6  22.37 

a.  099 

4  57  34.00 

136.14 

26    I    4.3 

+  70.3 

68.40 

14  48.4 

54  13-8 

I.         s. 

Mar.   I 

7  12.81 

2.099 

552    5.15 

136.  w 

255045.3 

"121.7 

68.36 

14  49.3 

54  16.9 

I.      N.  S. 

2 

8    2.85 

2.067 

6  46  12.49 

134-32 

242423.1 

-308.5 

67.81 

14  53.0 

54  30.6 

I.      N. 

3 

8  51.86 

2.014 

7  39  17.27 

131.04 

+21  45  51.4 

—481.2 

66.91 

14  59.3 

54  53-8 

I.      N. 

4 

9  39-49 

1.956 

8  30  59.71 

137.53 

18    2  19.0 

-632.4 

65.89 

15    7.7 

55  24.6 

I.      N. 

5 

10  25.82 

1.908 

92123.53 

124.64 

132331.3 

-756.6 

65.06 

15  17.5 

56    0.6 

I.      N. 

6 

II  11.26 

1.884 

10  10  54.01 

123.20 

8    I  17.6 

-848.8 

64.61 

15  28.0 

56  39.1 

I.      N. 

7 

II  56.52 

1.894 

II    0  13.51 

123.81 

+  29  27.1 

-903.8 

64.75 

1538^4 

57  17.2 

I.           S. 

8 

12  42.49 

1.944 

II  50  16.11 

126.85 

-  3  55  59.9 

-915.7 

6557 

15  47-9 

5752.1 

II.      S. 

9 

13  30.19 

a.037 

1242    2.35 

133.43 

-  9  56  32.8 

-878.1 

67.08 

15  56.0 

58  22.0 

II.      S. 

10 

14  20.59 

2.168 

13  36  31.40 

140.33 

-15  30  56.9 

-784.0 

69.18 

16    2.4 

58  45-4 

II.      S. 

II 

15  14.45 

2.321 

14  34  28. 18 

149.50 

—20  15  38.7 

—629.2 

71.56 

16    6.8 

59    1.7 

II.      S. 

12 

16  11.93 

a.463 

1536    2.74 

158.07 

-23  46  22.7 

-415.4 

73.72 

16    9.4 

59  11.4 

II.      S. 

13 

17  12.27 

a.553 

16  40  29.67 

163.43 

-254153.3 

-156.6 

75.06 

16  10.5 

59  15.2 

II.     sJ 

14 

18  13-75 

2.555 

1746    5.13 

163.56 

-254911.5 

+120.2 

75.10 

16  lO.O 

59  13.6 

II.      S. 

15 

19  14.20 

2.469 

18  50  38.46 

158.43 

-24    753.9 

381.0 

73-85 

16    8.3 

59    7.2 

II.  N. 

16 

20  11.84 

2.309 

19  52  23.40 

149.97 

—20  50  12.0 

598.6 

71.72 

16    5.2 

58  55.8 

II.  N.     , 

17 

21    5-89 

2.176 

20  50  31.27 

140.75 

-16  16  38.8 

759.1 

69.33 

16    0.7 

58  39.3 

II.  N. 

1 

18 

21  56.45 

2.043 

2145    9.83 

132.77 

-10  50  48.3 

+860.3 

67.20 

15  54.8 

58  17.5 

II.  N. 

19 

22  44.26 

1.948 

2237    2.74 

127.05 

-  4  55  42.6 

906.3 

65.63 

15  47.4 

57  50.3 

II.  N. 

20 

23  30.29 

1.895 

23  27    9.09 

123.90 

+  I    742.1 

902.8 

64.75 

15  38.8 

57  18.7 

1 

22 

0  15.57 

1.884 

0  16  29.71 

123.19 

7    051.0 

855.9 

64.56 

15  29.3 

56  43.8 

23 

I      I.OO 

1.907 

I    559.33 

124.58 

12  27  21.9 

770.5 

64.95 

15  19.4 

56    7.7 

I.           S. 

24 

I  47.29 

X.954 

I  56  20.94 

127.43 

+17  12  49.9 

+651.5 

65.75 

15    9.9 

55  32.8 

I.         s. 

25 

2  34-88 

2.012 

2  48    0.61 

130.92 

21     443.7 

503.6 

66.75 

15    X.5 

55    1.7 

I.         s. 

26 

3  23.83 

2.065 

341    2.69 

134.11 

23  52  42.7 

333.1 

67.66 

14  54.7 

54  36.8 

I.         s. 

27 

4  13-84 

2.097 

4  35    7-71 

136.02 

252912.4 

+147.7 

68.22 

14  50.1 

5420.1 

I.          s. 

28 

5    4-24 

2.098 

5  29  36.88 

136.06 

2550     7.4 

-43.3 

68.29 

14  48.3 

54  13-4 

I.         s. 

29 

5  54.27 

a.067 

6  23  43.39 

134.30 

+24  55  16.5 

—229.6 

67-83 

14  49.4 

54  17.4 

I.       N.     ■ 

30 

6  43.26 

3.013 

7  16  47.42 

130.99 

2248  7.8 

-403.5 

66.97 

14  53-6 

54  32.7 

I.       N. 

31 

7  30.87 

1.954 

8    827.95 

127.40 

1935    O.I 

-558.8 

65.98 

15    0.6 

54  58.6 

I.       N. 

Apr.    I 

8  17.12 

1.904 

8  58  47-56 

134.41 

1524  6.7 

-691.7 

65.12 

15  10.3 

55  34.0 

I.       N. 

2 

9    2.44 

i.8;8 

9  48  10.77 

122.82 

+1025  5.5 

-79S.8 

64.62 

15  21.9 

56  16.8 

I.       N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diflf.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diflf.for 
xHour 

of 
Long. 

geocentric 

Declination 

of 

Centre. 

Diff.for 
iHour 

of 
Long. 

Sid.  Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semt- 
diameter. 

Bqnatorial 
Horizontal 
Parallax. 

SSK 

h    m 

m 

h   m    8 

8 

e       t        m 

m 

8 

.           H 

t        m 

Apr.    2 

9    2.44 

1.878 

9  48  10.77 

122.88 

+1025      5.5 

-798.8 

64.62 

15  21.9 

56  16.8 

I.      N. 

3 

9  47-53 

1.886 

10  37  19.69 

123.30 

+  4  49   6.5 

-875.6 

64.68 

15  34.8 

57    4-1 

I.      N. 

4 

10  33.28 

1.935 

11  27    9.21 

126.28 

-  I  10  25.1 

-«i5.i 

65.42 

15  47-9 

57  52.1 

I.      N. 

5 

II  20.76 

2.029 

12  18  42.35 

131.95 

-  7  16  46.7 

-907.9 

66.89 

16    0.0 

58  36.8 

I.           S. 

6 

12  11.03 

3.166 

13  13    3.37 

140.18 

-13    9    5.6 

-843.0 

69.01 

16  10.2 

59  14-2 

II.      SJ 

1 

7 

13    4-97 

a.331 

14  II    5.07 

150. IX 

-18  22  II. 4 

—710.6 

71.52 

i6  17.4 

59  40.7 

II.     sJ 

8 

14    2.90 

a.49a 

15  13    7.03 

159.78 

-22  28  17.7 

-508.7 

73-93 

16  21.2 

59  54-7 

II.     sJ 

9 

15    4.16 

2.6oo 

16  18  29.27 

166.29 

-25     1  27.1 

-249.6 

75.55 

16  21.6 

59  56.0 

II.     sJ 

lO 

16    6.94 

a.613 

17  25  22.68 

167.08 

-25  44  21.6 

+  36.3 

75.81 

x6  18.9 

59  46.0 

II.     s. 

II 

17    8.78 

2.525 

18  31  19.72 

161.76 

-24  34  13-9 

309.x 

74-59 

16  13.7 

59  27.1 

II.  N. 

12 

18    7.59 

2.369 

19  34  14.86 

152.40 

-21  43    6.2 

+537.2 

72.33 

16    7.0 

59    2.4 

11.  N. 

13 

19    2.38 

a.  197 

2033    7.48 

X42.O3 

-17  32  24.8 

706.0 

69.72 

15  59.3 

58  34-0 

II.  N. 

14 

19  53.22 

2.046 

21  28    2.92 

132.94 

—12  26  10.7 

815.7 

67.33 

1551.1 

58    3.9 

II.  N. 

15 

20  40.90 

1.935 

22  19  48.17 

126.30 

—  6  46  49.8 

872.9 

65.51 

15  42.7 

57  33.1 

II.  N. 

i6 

21  26.49 

1.872 

23     927.73 

122.47 

-  0  53  56,0 

884.5 

64.41 

15  34-3 

57    2.3 

II.  N. 

17 

22  II.IO 

1.853 

23  58     8.32 

12X.34 

+  4  55  26.2 

+855.9 

64.04 

15  25.9 

56  31.5 

II.  N. 

i8 

22  55-75 

1.873 

0  46  50.72 

122-55 

10  25  52.3 

790.2 

64.32 

15  17.7 

56    1.3 

II.  N. 

19 

23  4124 

1.922 

I  36  24.34 

X25.50 

1523    2.1 

689.9 

65.10 

15    9-8 

55  32.2 

21 

0  28.13 

1.987 

2  27  22.09 

129.40 

19  33  31.0 

557.4 

66.14 

15    2.4 

55    5-3 

22 

I  16.60 

2.050 

3  19  54.52 

x33.ao 

22  45  16.9 

397.2 

67.17 

14  56.1 

54  41.8 

I.           S. 

1 

23 

2    6.37 

a.093 

4  13  4585 

135.79 

+24  48  41.5 

+217.2 

67.91 

14  51.0 

5423-1 

I.         sJ 

24 

256.80 

2.103 

5    8  16.30 

136.36 

25  37  44.4 

+  27.4 

68.12 

14  47.7 

54  "-I 

I-           fi 

25 

3  47-00 

a.075 

6    232.93 

134-72 

25  10  57.3 

—160. 1 

67.76 

14  46.6 

54    7-2 

I.         s. 

26 

4  36.15 

2.018 

6  55  46.67 

131.25 

23  31  19.5 

-335.3 

66.93 

14  48.1 

54  12.6 

I.      N. 

27 

5  23.76 

1.949 

7  47  27.45 

X27.1X 

20  45  12.5 

-49X.7 

65.87 

14  52.4 

54  28.3 

I.      N. 

28 

6   9.75 

1.886 

8  37  31.07 

123.34 

+17    054.0 

-626.0 

64.86 

14  59-5 

54  54-6 

I.      N. 

29 

6  54.47 

1.846 

9  26  18.32 

120.89 

12  27  28.7 

-737.1 

64.18 

15    9.5 

55  31-3 

I.      N. 

30 

7  38.60 

1.839 

10  14  30.02 

120.49 

7  14  30.7 

-823.3 

64.03 

15  22.0 

56  17.0 

I.      N. 

May   I 

823.07 

1.875 

II    3    1.94 

122.65 

+  I  32  36.9 

-«8o-8 

64.57 

15  36.3 

57    9-5 

I.      N. 

2 

9    8.98 

1.960 

II  53    0.70 

127.76 

-  4  25  18.0 

—901.8 

65.87 

15  51-4 

58    5.3 

I.      N. 

3 

9  57-55 

2.096 

124539.15 

135.95 

-10  22  20.8 

-874.1 

67.96 

x6    6.3 

58  59.8 

I.      N. 

4 

10  49.93 

2.276 

1342    7.27 

146.76 

-1556    8.5 

-783.x 

70.67 

16  19.3 

59  47-7 

I.      N.  S. 

5 

II  46.92 

2-473 

14  43  12.54 

158.65 

-20  38  35.9 

—616.0 

73.57 

x6  29.1 

6023.6 

I.           S. 

6 

12  48.40 

2.639 

15  48  47.92 

168.64 

-23  58  49-4 

—373-6 

75-96 

16  34-5 

6043-3 

II.      S. 

7 

13  52.85 

2.7x2 

16  57  22.35 

173.01 

-25  30  31.7 

-79.6 

77-03 

16  35.0 

6045.1 

II.      S. 

8 

14  57-54 

2.658 

18    6  11.08 

169.78 

-25    144.2 

+220.2 

76.33 

16  30.7 

6029.6 

II.      S. 

9 

15  59.61 

2.502 

19  12  22.10 

160.37 

-22  39  47.0 

479.6 

74.16 

16  22.8 

60    0.3 

II.  N. 

10 

i6  57.30 

«.303 

20  14    9.08 

148.42 

-18  46  56.8 

672.6 

71.28 

i6  12.2 

59  21.5 

II.  N. 

II 

17  50.27 

2.1x6 

21  II  12.55 

137.19 

-13  50  58.5 

796.3 

68.46 

16    0.4 

58  38.2 

II.  N. 

12 

18  39.22 

1.972 

22    4  14.45 

128.47 

-  8  17  47.5 

860.7 

66.17 

15  48.3 

57  53.8 

11.  N. 

13 

19  25.32 

1.879 

22  54  24.50 

122.91 

-  2  28  46.0 

+«77.3 

64.64 

15  36.8 

57  "-3 

II.  N. 

14 

20   9.82 

1.837 

23  42  58.10 

120.40 

4.  3  18  54.9 

855.1 

63.91 

15  26.1 

56  32.1 

II.  N. 

15 

20  53.87 

I.84I 

031    5.31 

120.63 

8  50  51.0 

799.1 

63.91 

15  16.6 

55  57-1 

II.  N. 

16 

21  38.48 

X.88I 

I  19  45.54 

X23.05 

1354    1.6 

711.6 

64.51 

15    8.2 

55  26.4 

II.  N, 

17 

22  24.37 

X.945 

a   942.83 

X26.90 

+18  15  59.7^ 

+593.3 

65.49 

15     I.O 

55    O.X 

II.  N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
xHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
1  Hour 

of 
Long. 

Sid.  Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Limbs. 

h    m 

m 

h   m    s 

s 

0       t        m 

tt 

8 

r         i» 

,         m 

May  17 

22  24.37 

1.945 

2    942.83 

X26.90 

+18  15  59.7 

+593.3 

65.49 

15       1.0 

55    O.I 

II.  N. 

18 

23  II.91 

2.016 

3    119.94 

X31.17 

21  44  47.7 

446.3 

66,58 

14   55.1 

54  38.1 

20 

0    1.05 

a.075 

3  54  32.74 

134-66 

24    946.4 

275.3 

67.48 

14   50.2 

54  20.5 

21 

051.23 

3.XOZ 

4  48  48.55 

X36.26 

2523    1.5 

+  89.4 

67.91 

14  46.8 

54    7.8 

22 

I  41.57 

8.087 

5  43  13.65 

X35.40 

25  20  57.0 

-99.1 

67.74 

14  44.9 

54    0.9 

I.           S. 

23 

231.09 

a.035 

6  36  49.77 

X32.30 

+24    457.5 

-278.2 

66.99 

14  44.8 

54    0.6 

I.      N. 

24 

3  1907 

X.96Z 

7  28  52.90 

127.84 

21  40  52.8 

-438.4 

65.88 

14  46.8 

54    7.9 

I.       N. 

25 

4    5.20 

1.885 

8  19    5.02 

123.24 

18  17  21.5 

-575.0 

64.71 

I45I.I 

54  23.8 

I.       N. 

26 

449.66 

X.824 

9    736.28 

XX9.60 

14    4    9.3 

-686.9 

63.77 

14   58.0 

54  49.1 

I.       N. 

27 

53300 

i.m 

9  55    0.26 

117.76 

911    7.1 

-774.3 

63.29 

15      7.5 

55  24.0 

I.       N. 

28 

6  16.07 

X.803 

1042    8.12 

1x8.34 

+  3  48    5.0 

-836.4 

63.46 

15   19.6 

56    8.1 

I.      N. 

29 

6  59.94 

1.861 

II  30    3.96 

X2X.83 

-  I  54  20.8 

-870.3 

64.39 

15  33-8 

57    0.4 

I.      N. 

30 

7  45.83 

1.973 

12  20    1.82 

128.55 

-  7  43  19-8 

-867.6 

66.16 

X5  49.5 

5758.1 

I.       N. 

31 

8  35.07 

3.139 

13  13  20.84 

138.56 

-13  21  50.2 

-815.3 

68.72 

16    5.7 

58  57.4 

I.       N. 

June   I 

9  28.86 

a.348 

14  II  13.45 

151.14 

~i8  26  49.9 

-697.3 

71.82 

16  20.8 

59  53.0 

I.       N. 

*  2 

10  27.86 

a.  565 

15  14  19.68 

164.18 

-2229    5.7 

-500.5 

74.93 

16  33.2 

60  38.7 

I.      N.  S. 

3 

II  31.54 

a.726 

1622    7.74 

173.88 

-2457    9.0 

—229.0 

77.18 

1641.3 

61    8.4 

I.           S. 

4 

12  37-75 

a.767 

17  32  27.49 

X76.SO 

-25  26  44.2 

+  83.8 

77.75 

16  43.9 

61  18.0 

II.      s. 

5 

1343.22 

3.668 

18  42    3.01 

X70.38 

-23  51  51.2 

383.8 

76.40 

16  40.7 

61    6.2 

II.  N.  S. 

6 

14  45.08 

a.478 

1948    1.51 

158.92 

-20  27  54.7 

623.3 

73-74 

16  32.4 

6035.7 

II.  N. 

7 

15  41.98 

2.a65 

20  49    1.26 

146.14 

-15  43  53.6 

+783.4 

70.64 

16  20.3 

59  51. 1 

II.  N. 

8 

16  34.06 

2.082 

21  45  II. 01 

135." 

-10  II  10.5 

868.9 

67.89 

16    6.0 

58  58.7 

II.  N. 

9 

17  22.33 

1.950 

22  37  31.65 

X27.16 

-  4  16  38.8 

895.1 

65.83 

15  51.1 

58    3.8 

II.  N. 

10 

18    8.10 

1.874 

23  27  21.95 

122.57 

+  I  38  53.1 

876.0 

64.60 

15  36.7 

57  10.9 

II.  N. 

ZI 

18  52.66 

X.848 

0  15  59.67 

X21.06 

7  19  31.5 

821.8 

64.17 

15  23.6 

56  22.9 

II.  N. 

12 

19  37.16 

1.866 

I    43325 

X22.I3 

+12  32  25.2 

+737-9 

64.42 

15  12,3 

55  41.3 

II.  N. 

13 

20  22.49 

1.916 

I  53  57.26 

X25.Z2 

17    6    8.6 

626.3 

65.17 

15    2.9 

55    7-1 

II.  N. 

M 

21    9.25 

X.982 

2  44  47.38 

129.12 

20  49  52.5 

488.1 

66.17 

14  55.6 

54  40.1 

II.  N. 

15 

21  57.63 

2.047 

3  37  14-36 

132.98 

23  33  25.8 

326.1 

67.12 

14  50.1 

54  19.9 

II.  N. 

16 

22  47.31 

2.088 

4  31    0.08 

135.50 

25    8  18.2 

+146.0 

67.73 

14  46.4 

54    6.2 

II.      S. 

17 

23  37.56 

2.092 

5  25  20.06 

135-75 

+25  29  14.2 

-  41.7 

67.77 

14  44.2 

53  58.4 

19 

0  27.42 

2.056 

6  19  15.92 

133.53 

24  35  35.1 

-224.8 

67.19 

14  43.7 

53  56.3 

20 

I  15.98 

1.988 

7  "  54.32 

129.45 

22  31  35-6 

-  391.8 

66.15 

14  44.7 

54    0.1 

I.       N. 

21 

2    2.72 

1.907 

8    243.00 

124.59 

19  25  18.7 

-535.3 

64.90 

14  47.4 

54  10.0 

I.       N. 

22 

2  47,56 

1.833 

8  51  37.52 

Z20.X2 

15  26  57.6 

-€52.0 

63.75 

14  51.9 

54  26.6 

I.      N. 

23 

3  30.87 

1. 781 

9  38  59.35 

117.00 

+10  47  19.2 

-741.8 

62.96 

14  58.4 

54  50.6 

I.      N. 

24 

4  13.32 

1.763 

10  25  29.99 

XX5.96 

5  37    2.0 

-805.3 

62.72 

15    7.0 

55  22.2 

I.       N. 

25 

4  55.85 

1.789 

II  12    5.60 

117.47 

+  06  38.7 

—842.0 

63.19 

15  17.9 

56    2.0 

I.       N. 

26 

5  39-59 

1.864 

II  59  53-37 

122.02 

-  5  32  31.6 

-848.2 

64.45 

15  30.7 

56  49.2 

I.       N. 

27 

6  25.77 

1.994 

12  50    8.67 

129.81 

—II    6  56.0 

-816.5 

66.54 

15  45.3 

57  42.6 

I.       N.     1 

28 

7  15.70 

a.*75 

1344    9.22 

140.72 

-16  18  58.8 

-734.1 

69.34 

16    0.7 

58  39-2 

I.       N. 

29 

8  10.47 

2.392 

1443    0.51 

153.75 

-20  45  29.8 

-586.5 

72.55 

16  15.9 

59  35.2 

I.       N.     1 

30 

9  10.45 

2.601 

1547    6.26 

166.35 

--23  58    8.1 

-364.3 

75.52 

16  29.4 

60  24.8 

I.       N.     1 

July    I 

10  14.73 

2.738 

16  55  30.04 

174.55 

"25  28  12.8 

-  77.7 

77.38 

16  3>5 

61    1.8 

I.      N.  S. 

= 

II  20.81 

a.745 

18    5  41-97 

175.01 

-24  56  40.9 

+235-2 

77.46 

16  44,6 

61  20.6 

I.        a, 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

MeanUme 

of 

Transit 

Diff.for 
xHoar 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
z  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
iHour 

of 
Long. 

Sid.  Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Limbs. 

h    m 

m 

h   m     s 

8 

0        r         f» 

w 

8 

*           IT 

r       m 

July    2 

II  20.8l 

a.745 

18     541.97 

175.01 

-24  56  40.9 

+235.a 

77.46 

16   44.6 

61  20.6 

I.         s. 

3 

12  25.47 

.  a- 625 

19  14  28.74 

167.79 

--22  23  51.9 

519.8 

75.77 

16   44.0 

61    18.2 

II.  N.  S. 

4 

13  26.25 

2.433 

20  19  21.98 

X56.a5 

-18  10  13.0 

734»6 

73.03 

16    37.5 

6054.5 

II.  N.  . 

5 

14  22.23 

2.236 

21  19  27.09 

144.37 

-12  47  23.5 

865.7 

70.13 

16    26.3 

60   13.3 

II.  N. 

6 

15  13.85 

a.073 

22  15     8.84 

134.60 

-  6  47  45.6 

921.0 

67.69 

16    II.9 

59  20.3 

II.  N. 

7 

16     2.17 

1.963 

23     732.87 

127.94 

—  0  38  29.9 

+916.7 

66.00 

15  55-9 

58  21.7 

II.  N. 

8 

16  48.49 

X.906 

23  57  56.06 

134.30 

+  5  19  37.8 

867.5 

65. 11 

15  39-9 

57  23.0 

II.  N. 

9 

17  34-OI 

1.895 

04731.14 

Z23«86 

10  51    0.6 

784.3 

64.96 

15  25.1 

56  28.6 

II.  N. 

lO 

18  19.74 

1. 921 

I  37  19.14 

125.46 

15  43  22.4 

673.1 

65-39 

15  12.3 

55  41-6 

II.  N. 

XI 

19    6.43 

1.97a 

228     4.59 

128.48 

19  46  14-7 

537.3 

66.17 

15    1.9 

55    3.3 

II.  N. 

12 

19  54-45 

2.029 

3  20  10.27 

131.96 

+22  50  16.3 

+379.4 

67.04 

14  54.0 

54  34-X 

II.  N. 

13 

20  43-74 

2.075 

4  13  32.65 

134-69 

24  47  25.0 

303.9 

67.69 

14  48.5 

54  M-i 

II.  N. 

M 

21  33.81 

3.091 

5    741-36 

135.68 

25  31  59-8 

+ 18.1 

67.87 

M  45.3 

54    2.2 

II.  N. 

15 

22  23.83 

2.07Z 

6    147.24 

134.42 

25    I  58.6 

—167.2 

67.48 

14  44-2 

53  58.1 

II.      S. 

i6 

23  12.92 

a.016 

6  54  57.40 

131.13 

23  19  45.4 

-341.1 

66.58 

14  44.9 

54    0.7 

18 

0    0.42 

1.941 

7  46  32.18 

126.65 

+20  31  53.3 

-494.2 

65.37 

14  47-1 

54    9.0 

19 

046.08 

1.865 

8  36  15.53 

122.04 

16  47  53-5 

—621.1 

64.14 

14  50.9 

54  22.8 

20 

I  30.03 

1.802 

9  24  16.60 

118.27 

12  18  48.7 

-719.5 

63.15 

14  56.0 

54  41.6 

I.      N. 

21 

2  12.79 

1.767 

10  II    5.77 

116.15 

7  16    9.8 

-789.0 

62.61 

15    2.5 

55    5-5 

I.      N. 

22 

2  55-13 

1.768 

105729.14 

1X6.20 

+  I  51  28.9 

-829.5 

62.68 

15  10.3 

55  34-5 

I.     N.    ; 

23 

3  37-98 

1.812 

II  44  24.21 

118.85 

-  3  43  25.1 

-639.7 

63.48 

15  19.8 

56    8.9 

I.       N. 

24 

4  22.46 

1.903 

12  32  56.90 

124.38 

-  9  15  41-0 

-815.4 

65.03 

15  30.6 

56  48.7 

I.      N. 

25 

5    9-74 

3.044 

13  24  17.66 

132.83 

-14  30  10.6 

-749.3 

67-31 

15  42.7 

57  33.2 

I.      N. 

26 

6    0.91 

2.226 

14  19  32.96 

143.77 

-19    8  ii.o 

—631.1 

70.13 

15  55-7 

58  20.9 

I.      N. 

27 

6  56.72 

2.425 

15  19  27.48 

155-74 

-22  46  46.0 

-451.0 

73.08 

16    8.8 

59    9.0 

I.      N. 

28 

7  57-08 

a.595 

16  23  55.07 

165.97 

-25    028.1 

—207.8 

75-49 

16  21.0 

59  53-9 

I.       N. 

29 

9    0.59 

2.680 

17  31  33-19 

171.11 

-25  26  55.9 

+  80.2 

76.64 

16  30.9 

60  30.3 

I.      N.S. 

30 

10    4.78 

2.650 

18  39  51.67 

169.27 

-23  55  28.3 

374.0 

76.15 

16  37.2 

6053.3 

I.           S.[ 

31 

II    7.00 

a.  523 

19  46  11.24 

161.63 

-2033    4-4 

628.0 

74.29 

16  38.6 

6058.3 

I.         s. 

Aug.    I 

12    5-53 

2.353 

20  48  49.49 

151.41 

-15  42  31.6 

811.5 

71.78 

16  34.7 

6044.3 

I.  II.  N. 

2 

13    0.00 

a.  190 

21  47  22.93 

141.64 

-  9  54  33.4 

+915.3 

69.36 

16  26.1 

60  12.5 

11.  N. 

3 

13  50.97 

2.065 

22  42  26.50 

134." 

-  3  39  53-9 

946.9 

67.46 

16  13.5 

59  26.4 

II.  N. 

4 

14  39.50 

1.987 

23  35    2.59 

129.39 

-»-  2  35    5.9 

919.5 

66.28 

15  58.7 

58  31.9 

II.  N. 

5 

15  26.71 

1.954 

0  26  19.18 

127.43 

8  29  36.3 

846.5 

65.82 

15  43-0 

57  34.3 

II.  N. 

6 

16  13.61 

1.960 

I  17  17.44 

127-77 

13  47  37-7 

738.5 

65.96 

15  27.9 

56  38.9 

II.  N. 

7 

17    0.99 

X.992 

2    844.91 

129.72 

+18  16  42.9 

+602.8 

66.52 

15  14.5 

55  49.5 

II.  N. 

8 

17  49-33 

2.037 

3    I  10.04 

132.41 

21  46  54-2 

444.7 

67.24 

15    3.3 

55    8.5 

II.  N. 

9 

18  38.72 

2.076 

3  54  37-90 

134-77 

24  10  18.1 

269.8 

67.84 

14  54-9 

54  37.5 

II.  N. 

lo 

19  28.83 

2.095 

4  48  49.00 

135.88 

25  21  23.4 

+  84.6 

6S.08 

14  49.3 

54  16.9 

II.  N. 

1            '^ 

20  19.00 

2,082 

5  43    4-48 

135.09 

25  17  47-1 

—102.1 

67.82 

14  46.4 

54    6.5 

II.  N. 

12 

21    8,49 

2.037 

6  36  38.16 

132.44 

+24    0  50.3 

—280.5 

67.05 

14  46.1 

54    5.4 

II.      S. 

13 

21  56.63 

1.972 

72851.14 

128.49 

21  35  37-7 

-442.1 

65.94 

14  48.0 

54  12.3 

II.      S.I 

M 

22  43.09 

Z.900 

8  19  23.00 

124. xS 

18  10  15.8 

-580.7 

64-73 

14  51.8 

5426.1 

II.      S. 

15 

23  27.90 

X.837 

9    8  15.76 

120.39 

13  54  52.1 

-691.7 

63.67 

14  57.0 

54  45-3 

17 

0  IX.44 

1.796 

9  55  51-73 

117.89 

+  9    043.5 

-773.9 

62.97 

15    3.3 

55    8.6 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 
xHour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.foT 
xHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
xHour 

of 
Long. 

Sid.  Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Umba. 

h    m 

m 

h   m    a 

a 

0     »      » 

w 

a 

$     It 

f       m 

Aug.  17 

0  11.44 

X.796 

9  55  51.73 

X17.89 

+  90  43.5 

-773.9 

62.97 

X5    3-3 

55    8.6 

x8 

0  54-34 

1.785 

10  42  49.02 

117-33 

+  3  39  48.0 

-825.4 

62.81 

15  10.6 

55  35-1 

19 

I  37-41 

1.81X 

II  29  56.91 

X18.82 

-  I  55  16.0 

-844.2 

63.29 

15  18.4 

56    4.0 

I.         N. 

20 

2  21.61 

X.879 

12  18  12.62 

X38.93 

-  7  30  49-6 

—827.3 

64.45 

15  26.9 

56  35.0 

I.      N. 

22 

3    7-95 

I.»0 

13    837-30 

X89.56 

-12  51  36.2 

-769-3 

66.29 

15  35-8 

57    7-7 

I.      N. 

22 

3  57-41 

2.138 

14    2    9-67 

138.47 

-17  39  59.7 

-664.1 

68.67 

15  45-1 

57  41.9 

I.       N. 

23 

4  50.72 

a.306 

14  59  33-42 

X48.60 

-21  35  43-7 

-505.3 

71.27 

15  54.6 

58  17,0 

I.       N. 

24 

5  48.01 

a.463 

16    0  56.92 

158.03 

-24  16  51.6 

—291.6 

7360 

16   4.1 

58  51.7 

I.       N. 

25 

6  48.49 

a.565 

17    532.43 

X64.16 

-2523    4.2 

-33.8 

75-06 

16  12.8 

59  23.7 

I.       N. 

26 

7  50-40 

a.578 

18  II  33.83 

164.98 

-24  41  23.6 

+242.4 

75-21 

16  20.1 

59  50.4 

I.           S. 

27 

8  51.55 

8.504 

19  16  49.27 

160.53 

-22  II  30.6 

+501.  3 

74.08 

16  24.9 

60    8.2 

I.         s. 

28 

9  50.18 

8.376 

20  19  33.18 

152.79 

-i8    652.1 

713.0 

72.14 

16  26.5 

60  14. 1 

I.           S. 

29 

10  45.51 

8.837 

21  18  58.84 

144.42 

-12  50  49.9 

856.6 

69.99 

16  24.2 

60    5.7 

I.            S. 

30 

II  37-72 

8.1x9 

22  15  16.17 

137-35 

-  6  50  55.8 

931.4 

68.18 

16  18.0 

59  42.9 

I.       N. 

31 

12  27.54 

8.039 

23    9    9-99 

132.54 

-  0  34  15.3 

941.7 

66.93 

16    8.3 

59    7-2 

II.  N. 

Sept.  I 

13  15-93 

8.00X 

0    I  38.46 

X3O.32 

+  5  35    5.3 

+896.5 

66.35 

15  56.0 

58  22.0 

II.  N. 

2 

14    3.86 

1.999 

0  53  38.56 

130.12 

II  16  51.0 

805.5 

66.38 

15  42-3 

57  31-7 

II.  N. 

3 

14  52.09 

3.083 

I  45  56.62 

131.60 

16  14  39.1 

678.1 

66.83 

15  28.5 

56  41.0 

II.  N. 

4 

15  41.10 

8.o6z 

2  39    1.82 

133.89 

20  15  34.7 

523.4 

67.49 

15  15-7 

55  53-9 

11.  N. 

5 

16  31.01 

8.096 

3  33    1.33 

135.96 

23    958.3 

346.7 

68.08 

15    4-8 

55  13.8 

11.  N. 

6 

17  21.56 

8.XX8 

4  27  38.82 

136.90 

+24  51  28.2 

+159.6 

68.36 

lA  56.3 

54  42.8 

II.  N. 

7 

18  12.15 

8.099 

522  19.15 

136.14 

25  17  22.1 

-89.7 

68.16 

14  50.7 

54  22.3 

II.  N. 

8 

19    2.07 

8.057 

6  16  19.30 

X33.60 

24  28  43.5 

-311.7 

67.47 

14  48.2 

54  12.9 

II.       S. 

9 

1950.71 

1.994 

7    9    2.23 

139.84 

2230    3.7 

-378.6 

66.42 

14  48.5 

54  14-1 

11.      S. 

10 

20  37.73 

1.984 

8    0    7.63 

135.64 

19  28  33.2 

-525.2 

65.24 

14  51.5 

54  25.2 

IL              S.; 

II 

21  23.14 

1.868 

8  49  36.22 

131.90 

+1533    7-7 

-647.7 

64.16 

14  56.8 

54  44-6 

II.     sJ 

12 

22    7.27 

x.8ao 

9  37  48-13 

119.34 

10  53  49.8 

-744.1 

63.40 

15    3-9 

55  10.5 

II.      S. 

13 

22  50.72 

X.806 

10  25  18.72 

118.54 

5  41  38.8 

—611.7 

63.12 

15  12.2 

55  40.9 

II.      S. 

14 

23  34-25 

X.828 

II  12  54.31 

119.82 

+  0    843.4 

-847.1 

63-45 

15  21.1 

56  13-7 

16 

0  18.76 

X.888 

12    I  28.52 

123.44 

-  5  31    9.0 

-845.5 

64-43 

15  30.1 

56  46.8 

17 

I    5-18 

1.987 

12  51  58.24 

129.43 

-II    2    1.9 

—801.1 

66.05 

15  38.8 

57  18.7 

I.       N. 

18 

I  54-43 

8.X2I 

13  45  17-44 

137.46 

-16    5  26.0 

-707.3 

68.20 

15  46.7 

57  47-9 

I.       N. 

19 

2  47-14 

8.873 

1442    5-68 

146.62 

—20  20  31,3 

-559.2 

70.58 

15  53.8 

58  14.0 

I.       N. 

20 

3  43.46 

8.415 

15  42  30.70 

155.17 

-23  25  27.9 

-357.3 

72.75 

16    0.0 

58  36.6 

I.       N. 

21 

4  42.70 

8.509 

16  45  50.83 

160.83 

-25    037.7 

—113.0 

74.17 

16    5.2 

58  55.6 

I.       N. 

22 

5  4329 

3.586 

17  50  3309 

161.83 

-24  53  19.6 

+150.3 

74-43 

16    9.2 

59  10.5 

L       N. 

23 

6  43.30 

3.463 

18  54  39-97 

158.04 

-23    156.4 

402.3 

73-51 

16  12.0 

59  20.9 

I.            S. 

24 

741.10 

8.348 

19  56  33.81 

151.12 

-ig  36  36.2 

616.3 

71.77 

16  13.3 

59  25.5 

I.            S.i 

25 

8  3589 

8.319 

20  55  27.24 

143.37 

-1456    5.9 

776.4 

69.78 

16  12.6 

5923.1 

I.            S. 

26 

9  27.77 

8.Z08 

21  51  24.88 

136.70 

-  9  23  22.5 

877.1 

68.00 

16    9.7 

59  12.3 

I.            S.' 

27 

10  17.38 

8.033 

2245    6.17 

133.12 

-  3  22    9.6 

+919.4 

66.76 

16    4.3 

58  52.7 

I.           S.I 

28 

II    5.64 

X.996 

23  37  26.23 

129.95 

+  2  44  51.1 

906.9 

66.15 

15  56.7 

58  24.4 

I.      N.  S. 

29 

11  53.49 

1.997 

0  29  21.57 

130.01 

8  36  49.0 

845.1 

66.16 

15  47.0 

57  48.9 

I.II.N. 

30 

12  41.72 

8.026 

I  21  40.27 

131.77 

1355    5-1 

739.5 

66.64 

15  36.0 

57    8.7 

II.  N. 

Oct.    I 

13  30.88 

8.071 

2  14  54.29 

134.45 

-f  18  23  35-9 

+597.6 

67-39 

15  24.6 

56  26.8  1     11.  N.     || 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

! 

i 

Mean  Time 

of 

Transit 

Diff.for 
zHour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
zHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diflf.for 
I  Hour 

of 
Long. 

Sid.  Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horisontal 
Parallax. 

SX 

h    m 

m 

h   m    s 

s 

e       f         m 

m 

8 

#       m 

t       m 

Oct.    I 

13  30-88 

2.071 

2  14  54-29 

134.45 

+18  23  35.9 

+597.6 

67.39 

15  24.6 

56  26.8 

II.  N. 

2 

14  21. II 

2. 113 

3    913.08 

136.99 

21  49  23.6 

427.6 

68.11 

15  13.6 

55  46.4 

II.  N. 

3 

15  I2.l6 

3.136 

4    4  20.62 

138.36 

24      320.5 

240.2 

68.53 

15    3-9 

55  10.7 

II.  N. 

4 

16    338 

2.127 

4  59  38.89 

137.83 

25      0  50.6 

+  47-4 

68.45 

14  56.2 

54  42.4 

II.  N. 

5 

16  53.98 

2.084 

5  54  19-52 

135.27 

2442      2.4 

-139-5 

67.84 

14  51.1 

54  23.5 

11.  N. 

6 

17  43-23 

a.  017 

6  47  39.45 

13Z'32 

+23  II   15.2 

-311.4 

66.81 

14  48.8 

54  15.2 

II.      S. 

7 

18  30.73 

1.941 

7  39  13-75 

126.63 

20  35  41.9 

-462.8 

65.58 

14  49.6 

54  18.1 

II.      S. 

8 

19  16.45 

1. 871 

8  29    0.76 

122.44 

17    4    5-3 

-591-4 

64.42 

14  53.4 

54  31.9 

II.      S. 

9 

20    0.71 

X.822 

9  17  20.40 

119.46 

12  45  42.1 

-696.5 

63.55 

14  59.9 

54  55.8 

II.      S. 

zo 

2044.13 

1.802 

10    449.19 

118.28 

750    8.3 

-yr/.o 

63.16 

15    8.7 

55  28.2 

II.     s. 

11 

21  27.50 

1.819 

10  52  15.40 

ZI9.3O 

f  22745.1 

—830.0 

63.36 

15  19.1 

56    6.6 

II.      S. 

12 

22  11.77 

1.877 

II  4035.14 

122.78 

-  3    9  28.7 

—850.1 

64.25 

15  30.6 

56  48.5 

II.      S. 

13 

22  57.93 

1.977 

12  30  48.91 

Z28.80 

-  8  46  53.2 

-829.4 

65.82 

15  42.0 

57  30.5 

II.  N. 

M 

23  46.96 

2.Z15 

13  23  55.66 

137.10 

-14    614.1 

-758.Z 

67.97 

15  52.5 

58    9.0 

i6 

0  3964 

2.277 

14  20  41.49 

146.84 

-18  45  31.0 

-627.9 

70.44 

16    1.3 

58  41.5 

17 

I  36.20 

3.432 

15  21  20.79 

156.17 

-22  20  21.3 

-436.4 

72.80 

16    7.8 

59    5.5 

I.      N. 

i8 

235-99 

«.539 

16  25  14.79 

162.62 

-242747.0 

-194.0 

74-40 

16  11.8 

59  20.2 

I.      N. 

19 

3  37.39 

2.561 

17  30  45.14 

163.96 

-24  52    6.0 

+  73.8 

74-78 

16  13.4 

59  25.9 

I.      N. 

20 

4  38.21 

2.494 

18  35  41.04 

159.89 

-23  30    2.5 

332.2 

73-86 

16  12.8 

59  23.8 

I.           S. 

'              21 

5  36.59 

2.365 

19  38  10.04 

152.14 

-20  31  34.4 

552.0 

72.01 

16  10.5 

59  15.4 

I.           S. 

22 

6  31.60 

2.219 

20  37  15.86 

143.38 

-16  15  43.0 

+717.8 

69.82 

16    6.9 

59    1.9 

I.           S. 

23 

7  23-27 

2.092 

21  33    1.17 

135-71 

-II    4  59-5 

826.6 

67.83 

16     2.1 

58  44.5 

I.           S. 

24 

8  12.31 

2.002 

22  26    8.26 

130.32 

-  5  21  34-9 

881.9 

66.36 

15  56.5 

58  23.7 

I.           S. 

25 

8  59.72 

1.957 

23  17  37.56 

127.58 

+  0  34    5.0 

888.8 

65.57 

15  49-9 

57  59.5 

I.           S. 

26 

9  46.56 

1-953 

0    8  32.21 

127.38 

6  23  15.5 

850.0 

65.46 

15  42.4 

5732.1 

I.         s. 

27 

10  33.76 

1.985 

0  59  48.57 

129.28 

+11  48  29.7 

+769.3 

65.91 

15  34.2 

57    1.9 

I.         s. 

28 

II  22.02 

2.039 

152    8.33 

132.51 

16  33  28.9 

649.4 

66.73 

15  25.4 

56  29.6 

I.      N. 

29 

12  11.66 

2.097 

24551.31 

136.01 

20  23  29.7 

495*5 

67.64 

15  16.4 

55  56.7 

II.  N. 

30 

13    2.54 

2.139 

3  40  49-35 

138.56 

23    631.9 

316.3 

68.34 

15    7-8 

55  24.9 

II.  N. 

31 

13  54.07 

2.148 

4  36  26.17 

139.12 

24  34  45.3 

+123.9 

68.53 

15    0.0 

54  56.4 

II.  N. 

Nov.   1 

14  45-34 

2.117 

5  31  47.34 

137-25 

+24  45  41.0 

-68.0 

68.13 

14  53-7 

54  33-3 

II.  N. 

2 

15  35-39 

2.050 

62555.13 

133.21 

23  42  12.6 

-^6.5 

67.16 

14  49-5 

54  17.6 

II.      S. 

3 

16  23.60 

X.965 

7  18  12.07 

128.11 

21  31  23.2 

-403.7 

65.88 

14  47-7 

54  II.O 

II.      S.I 

4 

17    9-74 

1.881 

8    8  24.72 

123.05 

18  22  29.9 

-536.6 

64.56 

14  48.7 

54  14.7 

II.      S.I 

5 

17  54.04 

X.814 

8  56  46.53 

iig.oi 

14  25  22.1 

-645.0 

63.48 

14  52.7 

54  29.4 

II.      S.I 

1 

6 

18  37.07 

1.777 

9  43  51.66 

116.76 

+  9  49  29.3 

-730.5 

62.84 

14  59.6 

54  55-0 

II.         S.; 

7 

19  19.63 

1-777 

10  30  28.92 

116.77 

+  4  44    4.9 

-792.5 

62.81 

15    9-4 

55  30.9 

II.         S. 

8 

20    2.70 

X.821 

II  17  37.13 

119.39 

-  0  41    6.3 

-828.6 

63-47 

15  21.5 

56  15.2 

II.      sJ 

9 

2047.39 

Z.911 

12    622.17 

124.86 

-  6  14  28.5 

-832.0 

64.89 

15  35.1 

57    5.2 

II.     s.i 

10 

21  34.83 

2.050 

12  57  53-03 

133.17 

-II  41     I.I 

-792.4 

67.01 

15  49.3 

57  57.3 

II.    s.; 

1 

II 

22  26.09 

2.227 

13  53  13-34 

143.82 

-16  40  55.1 

-696.6 

69.69 

16    2.8 

5847.1 

II.      5.1 

1           ^^ 

2321.83 

2.418 

14  53    3-57 

155.30 

-20  49  21.8 

-533.9 

72.50 

16  14.4 

59  29.4 

M 

0  21.88 

a- 577 

15  57  13.06 

164.88 

-23  39    5-6 

-304.6 

74.80 

16  22.7 

60    0.1 

15 

I  24.83 

2.651 

17    4  16.74 

169.33 

-24  46  48.8 

—  28.9 

75.88 

16  27.0 

60  15.8 

I.      N. 

16 

2  28.20 

3.612 

18  II  46.26 

166.99 

-24    I  36.8 

+252.5 

75.39 

16  27.1 

60  16. 1 

I.      N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 
of 

Transit 

Diflf.for. 
xHour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

DiflE.ror 
xHonr 

of 
Long. 

Geocentrio 

Declination 

of 

Centre. 

Diff.for 
X  Hour 

of 
L.ong. 

Sid.  Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Bqaatorial 
Hoiisontal 
Parallax. 

£2£i 

h    m 

m 

h   m    8 

8 

Off* 

w 

8 

.       m 

*        m 

N0V.16 

2  28.20 

ft.6X3 

18  II  46.26 

X66.99 

-24  I  36.8 

+253.5 

75-39 

16  27.1 

60  16. 1 

I. 

N. 

17 

3  29-45 

a.480 

19  17    7.38 

159-07 

-21  29  34.3 

499.0 

73-57 

16  23.4 

60      2.7 

I. 

S. 

z8 

4  26.93 

«.309 

20  18  42.77 

148.74 

-17  30  33.5 

685.0 

71.11 

16  i6.8 

59  38.5 

I. 

S. 

19 

5  20.33 

S.X46 

21  16  11.92 

138.97 

-12  30  21.8 

805.4 

68.68 

16    8.3 

59    7.3 

x% 

S. 

20 

6  10.25 

S«032 

22  10  11.64 

131.47 

-  6  54    7.1 

866.8 

66.75 

15  58.9 

58  32-7 

I- 

S. 

21 

6  57.76 

1.946 

23    X  46.53 

X26.94 

-  I    3  28.9 

+878.9 

65.52 

15  49-2 

57  57.0 

1, 

S. 

22 

7  44-05 

1.919 

2352     8.17 

125.34 

+  4  43  19-6 

848.7 

65.04 

15  39-7 

57  22.0 

I. 

S. 

23 

830.23 

1.935 

0  42  23.20 

X26.30 

10  10  28.2 

780.9 

65.24 

15  30-6 

56  48.7 

*■• 

S. 

24 

9  17.21 

1.983 

I  33  26.01 

X29.18 

X5    323-4 

677.8 

65.94 

15  22.0 

56  17.2 

A« 

S. 

25 

10    5.56 

«.047 

2  25  5X.72 

133.Q3 

19    8  20.9 

541-6 

66.89 

15  141 

55  47.9 

I- 

S. 

26 

10  55.43 

S.X07 

3  19  49.04 

136.59 

+22  12  52.4 

+376.8 

67-77 

15    6.6 

55  20.7 

1. 

N.S. 

27 

iz  46.46 

•.140 

4  X4  55-75 

138.61 

24    7    6.6 

192.  X 

68.26 

15    0.0 

54  56.2 

I.II.N.    1 

28 

12  37.82 

«.I33 

5  10  22.28 

138.15 

24  45  34-2 

+    0.3 

68.17 

14  54.2 

54  34-9 

II.  N. 

29 

13  28.48 

S.082 

6    5    6.28 

135-13 

24    8  19. 1 

— X84.3 

67-43 

14  49.6 

54  18.2 

II.N.S. 

30 

14  17-51 

3.001 

6  58  13.08 

X3a23 

22  20  43.3 

-349.9 

66.22 

14  46.6 

54    7-2 

II. 

S. 

Dec.    X 

IS  4-42 

X.908 

7  49  XI.69 

124.65 

+19  31  50.1 

-490.0 

64.81 

14  45.6 

54    3.4 

II. 

s. 

2 

15  49-16 

x.8a4 

8  38    0.22 

119.57 

15  52  18.0 

-603.3 

63.51 

14  46.8 

54    7.8 

II. 

s. 

3 

16  32.14 

1-763 

925    2.32 

X15.93 

II  32  40.3 

-690.9 

62.55 

14  50.7 

54  22.0 

II. 

s. 

4 

17  14.04 

1.736 

10  II    0.21 

114.31 

6  42  45-3 

-755.0 

62.15 

14  57.3 

54  46.4 

II. 

s. 

5 

17  55.80 

1.751 

10  56  48.99 

X15.31 

+  X  31  47-5 

-795'.9 

62.41 

15    6.8 

55  21.4 

II. 

s. 

6 

18  38.47 

x.8x3 

XI  43  33.07 

XX8.97 

-  3  50  36.1 

-8X1.3 

63.44 

15  19.0 

56    6.1 

II. 

s. 

7 

19  23.25 

1.937 

12  32  23.77 

X25.78 

-  9  X3    0.1 

-794-5 

65.24 

X5  33.4 

5659.0 

II. 

s. 

8 

20  11.37 

a.091 

X3  24  35.35 

135.66 

-14  20  22.1 

-734.0 

67.78 

X5  49.2 

57  57.2 

II. 

^• 

9 

21    3.93 

8.394 

14  21  14.22 

147.86 

-18  52  25.7 

-6x5.5 

70.80 

16    5.3 

58  56.x 

II. 

s. 

10 

22    1.53 

t.5Q3 

15  22  56.03 

160.44 

-22  23  24.9 

-427.4 

73-81 

16  20.0 

59  50.2 

II. 

s. 

II 

23    3-68 

ft.662 

t6  29  11.89 

170.04 

-24  25  19.8 

-172.4 

76.04 

16  31.7 

6033.1 

X3 

0   8.47 

a.715 

1738    6.13 

173.19 

-24  36    2.8 

+121. 7 

76.76 

16  38.8 

6059.2 

M 

I  12.97 

a.64X 

18  46  43.59 

168.77 

-2249     6.7 

407.2 

75.75 

16  40.5 

61    5-3 

I. 

s. 

15 

2  14-55 

2.481 

19  52  25.02 

159.11 

—19  17  31.2 

639-2 

73.51 

16  36.7 

6051.5 

X* 

s. 

16 

3  11.85 

3.295 

20  53  49.00 

147-93 

-14  27  52.3 

796.0 

70.84 

16  28.4 

60  20.8 

I- 

s. 

17 

4    4.89 

2.132 

21  50  56.88 

138.12 

-  8  50  34.2 

+879-0 

68.43 

16  16.8 

59  38.2 

J, 

s. 

18 

4  54.56 

2.0x5 

22  44  41.45 

x31.11 

-  2  52  56.4 

900.1 

66.66 

x6    3.5 

58  49.5 

I. 

s. 

X9 

5  42.05 

1.951 

23  36  15.51 

137-24 

+  3    3    0.8 

872.6 

65.65 

15  49.8 

57  59-2 

I. 

s. 

20 

628.60 

X.935 

0  26  52.32 

X26.28 

8  39  59.9 

806.5 

65.39 

15  36.7 

57  X1.2 

x« 

s. 

21 

7  15-25 

X.958 

I  X7  35.76 

X27.68 

X3  43  5X.3 

707-7 

65-73 

15  24.9 

56  27.8 

I- 

s. 

22 

8    2.81 

2.008 

2    913.42 

X30.64 

-f  18    2  12.7 

+579.5 

66.45 

15  14.6 

55  49.8 

I, 

s. 

23 

8  51.68 

2.065 

3    2  10.35 

X34.08 

21  23  54.6 

435.1 

67.28 

X5    5.9 

55  X7.9 

I. 

s. 

24 

941.81 

2.109 

35623.16 

136.75 

23  39  25.5 

249.7 

67.90 

14  58-7 

54  5x7 

I. 

s. 

25 

10  32.66 

2.122 

451  19.28 

137-54 

24  42    8.0 

+  62.8 

68.04 

X4  53- X 

54  30.9 

I. 

N.S. 

26 

II  23.34 

S.094 

546    4-95 

135.86 

24  29  48.7 

-123.3 

67.57 

14  48.8 

54  X5-2 

I. 

N.S. 

27 

12  12.89 

2.029 

6  39  42.46 

131.97 

+23    520.3 

""296.0 

66.55 

14  45.9 

54    4-4 

II.N.S.| 

28 

13    0.58 

1.943 

7  31  28.39 

126.75 

20  36    5.2 

-445.9 

65.20 

14  44.4 

53  58.8 

II.     ^ 

b. 

29 

13  46.12 

1.853 

821    4.75 

121.35 

17  12  16.6 

-568.4 

63.80 

14  44.4 

53  58.8 

II. 

S. 

30 

14  29.65 

1-778 

9    8  40.03 

xz6.8o 

13    5    8.5 

-662.7 

62.61 

14  46.1 

54    5.2 

IL 

_s.l 

31 

15  11.66 

1.729 

9  54  4429 

X13.88 

+  8  25  39.4 

-730.4 

61.87 

14  49.8 

54  X9-0 

II. 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Jan.  o 

X 
2 

3 

4 

5 
6 
6 

7 
8 

9 

lO 

II 

12 

13 

X4 
X5 
i6 

17 
i8 

19 

20 
21 
22 
23 

24 
25 
26 

27 

28 

29 

30 
31 

Feb.  I 


10 
II 


Mean 

Time 

of 

Transit 


h    m 

056.1 

048.9 

041.0 

032.5 

023.5 

014.1 

o  4-5 

23  54-9 

23  45-5 

23  36.3 

23  27.6 

23  19-5 
23  la.o 

23  51 
22  58.8 

32  53.2 
22  48.4 
2244.1 
22  40.4 
22  37.2 

22  34-7 
22  32.6 
22  30.9 
22  29.6 
22  28.6 

22  27.9 
22  27.5 
22  27.4 
22  27.5 
22  28.0 

22  28.6 
22  29.3 
22  30.2 
22  31.2 
22  32.5 

22  33.8 
22  35-3 
22  36.8 
22  38.5 
22  40.2 

22  42.0 
22  43.8 
22  45.8J 
22  47.8 
22  49.9 

13]  22  52.0 

I 


Apparent 

R.  Ascension 

at 

Transit 


h  m  a 
193747-19 
19  34  33.38 
19  30  35-37 
192558.73 
19  20  51.09 

19  15  21.57 
19  940.43 
19  358.39 
i8  58  25.74 

18  53  11-95 
18  48  24.78 
18  44  10.38 
i8  40  33.09 
i8  37  35-41 
18  35  18.40 

18  33  41.88 
18  32  44.74 
i8  32  25.23 
18  32  41. 19 
18  33  30.23 

183449.87 
i8  36  37.62 
18  38  51.10 
18  41  28.04 
18  44  26.34 

184744.05 
18  51  19.36 

18  55  10.65 
i8  59  16.47 

19  335-46 
19  8  6.41 
X9  12  48.22 
19  17  39-92 
19  22  40.66 
19  27  49.62 


19  38  29.27 
19  43  58.78 
19  49  34.00 

19  55  14.43 

20  o  59.66 
20  649.32 
20  12  43.02 

20  18  40.41 
202441.22 

203045.18 


Apparent 

Declination 

at 

Transit 


-20  25  29.5 
20  13  20.1 
20  251.7 
19  54  5-8 
19  47  2.5 
194138.9 
193751-1 
19  35  34-8 
19  34  45-7 
19  35  19-3 
19  37  II.O 
19  40  15.9 
19  44  28.6 
19  49  42.7 

19  55  51-1 
-20  245.6 

20  10  17.6 

20  18  18.X 
202638.1 
2035   8.5 

-20  43  41.0 
2052   7-4 

21  o  19.9 
21  8  II. 5 
21  15  35-7 

-21  22  26.8 
21  28  39.2 
2134  8.3 
21  38  49.7 
21  42  39.8 

-21  45  35-1 
21  47  32.6 
21  48  29.5 
21  48  23.3 
21  47  12.1 


1933  6.03-214453.9 


Hor. 
Par. 


Semi 
diam. 


21  41  27.0 
21  36  49.9 
21  31  1.3 
21  23  59.9 
-21  15  44.8 

21  6 15. 1 
20  55  30.0 
20  43  28.6 
20  30  10.4 

-20  15  34.9 


12.0 
12.3 
12.5 
12.8 
130 
13.2 
13.2 
13.1 
13-0 
13.0 

12.8 

X2.8 
12.6 
12-3 

12.0 

II.8 
X1.6 
11.4 
II. I 
10.9 

10.6 
10.4 
10.2 

lO.O 

9.8 

9-5 
9-3 
9.2 
9.0 
8.9 

8.7 
8.6 

8.5 
8.4 
8.2 

8.1 
8.0 

7-9 
7.8 

7-7 
7.6 
7-5 
7-4 
7-3 
7-3 
7.2 


4-5 
4.6 

4-7 
4-8 
4.8 

4-9 
50 
5.0 
4.9 
4-9 
4.8 
4-8 

4-7 
4.6 
4.6 

4-5 

4.4 

4-3 
4.2 
4.1 

4.0 
3-9 
3.8 
3-7 
3.6 

3.6 
3-5 
3-4 
3-4 
3-3 
3-2 
3-2 
3.1 
3-1 
31 
3-0 
3-0 
3-0 
2.9 
2.9 

2.9 
2.8 
2.8 
2.8 
2.7 

2.7 


S.T.o£ 
Sem. 
Pass. 
Mer. 


a 
0.32 

0.33 
0.34 
0.34 
0.34 
0.35 
0.35 
0.35 
0.35 
0.34 

0.34 
0.34 
0.33 
0.33 
0.32 

0.31 
0.31 
0.30 
0.30 
0.29 

0.29 
0.28 
0.27 
0.27 
0.26 

0.26 
0.25 
0.25 
0.24 
0.24 

0.23 
0.23 
0.23 
0.23 
0.22 

0.22 
0.22 
0.22 
0.21 
0.21 

0.21 
0.20 
0.20 
0.20 
0.20 

0.Z9 


Date. 


Feb.  1 3 

14 
15 
16 

17 
18 

19 
20 
21 
22 

23 

24 
25 
26 
27 

28 
Mar.  I 

2 

3 
4 

5 
6 

7 
8 

9 

10 
II 
13 
14 
15 
16 

17 
18 

19 
20 

21 
22 
23 
24 
25 
26 

27 
28 

29 
30 

31 
32 


Mean 

Time 

of 

Transit 


h  1 
22  52.0 
22  54.2 
22  56.4 

22  58.6 

23  0.9 

23  3.2 

23  5-6 
23  8.0 
23 10.4 

23  12.8 

23 153 

23  17-8 
23  20.4 
23  23.0 
23  25.6 

23  28.2 
23  30.8 

23  33-5 
23  36.2 

23  38.9 

23  41-7 
23  44-5 
23  47-3 
2350.1 

23  530 

23  55-9 

23  589 

o  1.9 

o  4.9 

o  8.0 

O  II. I 

014.3 
017.4 
020.6 
023.9 

027.1 

0303 
033.6 
036.8 
040.0 

043.2 
046.2 

0493 
o  52.2 

055.0 

0  57-7 

1  0.2 


Apparent     \    Apparent 

R.  Ascension    Declination 

at  at 

Transit  Transit 


h    m 
203045.18 
20  36  52.05 
20  43    1.62 

20  49  13.69 
205528.10 

21  z  44.69 
21  8  3.32 
21  14  23.89 
21  20  46.30 
21  27  10.48 

21  33  36.36 
2140    3.90 

21  46  33.06 
2153  3.81 
215936.16 

22  6  10.13 
22  12  45.72 
22  1922.97 
22  26  1.92 
22  32  42.62 

22  39  25.12 
2246    9.49 

22  52  55.81 
225944.12 

23  634.48 

23  13  26.95 
23  20  21.59 
23  27  18.43 

23  34  17-47 
23  41  18.69 

23  48  22.05 

23  55  27.46 
o  234.75 
o  9  43-72 
o  16  54.09 

024  5.47 
o  31  17.40 
03829.29 
o  45  40.45 
o  52  50.08 

0  59  57.24 

1  7  0.90 
1 13  59.92 
I  20  53.04 
I  27  38.96 


-20  15  34.9 
19  59  41.6 
19  42  30.0 
19  23  59-9 

19     4  II.O 

-1843  3.0 
18  20  35.7 
17  56  48.9 
17  31  42.6 
17   516.7 

-16  37  31.0 
z6  825.5 
15  38  0.1 
15  615.1 
14  33  10.5 

-135846.2 
1323  2.5 
12  45  59-7 
12  737-9 
II  27  57.5 

-10  46  58.9 
10   443.0 

9  21  10.4 
8  36  21.8 

7  50  18.5 

-  7  3  1-9 
6  14  33-8 
52456.1 
4  34  "3 
3  42  22.4 

-  2  49  32.9 
I  55  47-2 

Z     I  lO.I 

-05  47.4 

+  050  14.1 
+  I  46  46.6 

24341-8 

3  40  49-9 

4  37  59-8 

5  34  59-5 
+  6  31  36.0 

72736.1 

8  22  46.0 

9  16  51.3 

10  9  37-6 
I  34  16.34 +11  050.8 
14043.781+115017.7 


Hor. 
Par. 


S.T.of 
Semi-  Seta, 
diam.:  Pass. 

Mer. 


7.2 
7.2 

7.1 
7.0 
7.0 

6.9 
6.9 
6.9 
6.8 
6.8 

6.7 
6.7 
6.7 
6.7 
6.6 

6.6 
6.6 
6.5 
6-5 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
6.5 
6-5 
6.5 
6.6 
6.6 
6.6 
6.7 
6.7 
6.8 
6.8 
6.9 
6.9 
7.0 

7-1 
7.2 

7.3 
7-5 
7.6 

7.8 
8.0 


2.7 

2.7 

2.7 

2.7 
2.6 

2.6 
2.6 
2.6 
2.6 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 

2.5 
2.5 
2.4 

2.4 

2.4 
2.4 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 
2.6 
2.7 
2.7 
2.7 
2.8 
2.8 
2.8 

2.8 
2.8 


s 

0.Z9 
0.19 
0.19 
0.19 
0.19 

0.18 
0.18 
0.18 
0.18 
0.18 

0.18 
0.18 
0.18 
0.18 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.16 

0.16 
0.16 
0.16 
0.16 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.18 
0.18 

0.18 
0.18 
0.18 
0.19 
0.19 

0.20 
0.20 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
IPar. 

1 

S.T.of 
Semi-   Sena. 
!diam.   Paaa. 
Mer. 

h    m 

h    m    8 

e      *      w 

If 

m 

B 

h    m 

h    m     8 

•     #     • 

0 

0 

8 

Apr.  I 

I    0.2 

I40  43.78'+II50I7.7 

8.0 

2.8 

0.20 

Mayi6 

22  37.6 

219    4.09 

+103223.5 

13.5 

5-1 

0.35 

2 

I    2.5 

I  46  5992    12  37  46.0 

8.2 

2.9 

0.21 

17,'  22  34.9 

22015.74 

10  31  31.7 

13.3 

5.0 

0.34 

3 

I    4.6 

153    341     1323    40 

8.4 

3.0 

0.21 

18  22  32.4 

2  21  42.96 

1033    0.1 

13-0 

4.9 

0.33  i 

4 

I    6.5 

1 58  52.95    14    6    1.6 

8.6 

3.2 

0.22 

19  2230.2 

2  23  25.45 

103644.7 

12.8 

4.8 

0.33  ' 

5 

I     8.2 

2    4  27-28|    144630.3 

8.8 

3-3 

0.23 

20 

22  28.2 

2  25  22.91 

10  42  41.3 

12.5 

4-7 

0.32 

6 

I  9.5 

2    9  45.23 +15  24  22.1 

9.0 

3-4 

0.23 

21 

22  26.5 

2  27  35.01 

+105044.7 

12.3 

4.6 

0.31 

7 

1 10.6 

21445.71 

15  59  30.6 

9.3 

3.5 

0.24 

22 

22  25.0 

230     1.44 

II    049.6 

12.0 

4.6 

0.31 

« 

III.4 

21927.71 

16  31  50.5 

9.5 

3.6 

0.25 

23 

22  23.8 

23241.88 

II  12  50.8 

II.8 

4-5 

0.30 

9 

I  II.8 

2  23  50.29 

17    I  17-5 

9.8 

3.7 

0.25 

24 

22  22.7 

2  35  36.05 

II  2642.9 

11.5 

4.4 

0.29  . 

lO 

I  11.9 

2  27  52.66 

17  27  48.4 

10. 1 

3.8 

0.26 

25 

2221.9 

2  38  43.69 

II  42  20.0 

11.3 

4-3 

0.29  1 

II 

I  11.6 

23134.12I+175120.5 

10.3 

3-9 

0.27 

26 

2221.3 

242    4.57 

+11  59  36.4 

II. 1 

4.2 

0.28 : 

12 

I  II.O 

2  34  53-99    18  II  51.5 

10.6 

4.0 

0.28 

27 

22  20.9 

2  45  38.48 

12  18  26.4 

10.8 

4-1 

0.27 

13 

I  lO.O 

2  37  5173 

18  29  19.6 

10.9 

4-1 

0.29 

28 

22  20.7 

2  49  25.26 

12  38  44.1 

10.6 

4.0 

0.27 

M 

I    8.7 

2  40  26.90 

184343.6 

II. 2 

4"2 

0.29 

29 

22  20.8 

2  53  24.77 

13    024.1 

10.3 

3-9 

0.26 

15 

I    7.0 

24239.19 

1855    3.0 

H.6 

4-4 

0.30 

30 

22  21. 1 

2  57  36.90 

13  23  20.5 

X0.1 

3.8 

0.26 

i6 

I    4.8 

24428.42+19    316.8 

11.9 

4-5 

0.31 

31 

2221.5 

3   2    1.60 

+134727-3 

9.9 

3.7 

0.25 

17 

X   2.3 

2  45  54.56 

19   824.8 

12.2 

4.6 

0.32 

June  I 

22  22.1 

3   638.85 

14  12  38.7 

9.7 

3-7 

0.25 

i8 

059.4 

2  46  57-73 

19  10  27.8 

12.5 

4.7 

0.33 

2 

22  23.0 

31128.66 

X4  38  48.9 

9-5 

3.6 

0.25 

19 

056.2 

2  47  38.22 

19   926.9 

12.8 

4-9 

0.34 

3 

22  24.2 

3  16  31.10 

15    551.9 

9.3 

3.6 

0.24 

20 

052.6 

24756.55 

19   524.0 

13.2 

50 

0.35 

4 

22  25.5 

3  21  46.21 

153341-3 

9.1 

3.5 

0.24 

21 

048.6 

24753-43+185822.1 

13-5 

5.1 

0.36 

5 

22  27.0 

32714.10 

+16   2  10.9 

9.0 

3-4 

0.24 

22 

044.2 

24729.79    184825.5 

13.8 

5.2 

0.36 

6 

22  28.7 

3  32  54.92 

16  31 14.4 

8.8 

3-4 

0.23 

23 

039.6 

24646.86    18  35  40.1 

14. 1 

5.3 

0.37 

7 

22  30.6 

3  38  48.82 

17   044.4 

8.6 

3-3 

0.23 

24 

034.7 

2  45  46.06    18  20  13.7 

14.3 

5.4 

0.38 

8 

22  32.7 

3  44  55-97 

17  30  33.8 

8.5 

3.2 

0.23 

25 

029.5 

2  44  29.07    18    2  15.8 

14.6 

5.5 

0.39 

9 

2235.1 

3  51  16.54 

18   035.1 

8.3 

3.1 

0.22 

26 

024.0 

24257-79+174158.1 

14.9 

5.6 

0.39 

10 

22  37-8 

3  57  50.71 

+18  30  40.5 

8.2 

3.1 

0.22 

27 

018.4 

241  14.35 

17  19  34.8 

I5-I 

5-7 

0.40 

II 

22  40.8 

4   438.65 

19   041.2 

8.0 

3.0 

0.22 

28 

0  Z2.5 

2  3921.04 

1655  22.2 

15.3 

5.7 

0.40 

12 

22  43.9 

4  "  40.49 

19  30  28.4 

7-9 

3.0 

0.21 

29 

0   6.6 

23720.261    16  29  38.1 

15.4 

5-8 

0.40 

13 

22  47.2 

4  18  56.30 

195952-5 

7.7 

2.9 

0.21 

30 

0   0.6 

2  35  14-50    16    2  42.7 

15.6 

5.8 

0.41 

14 

22  50.7 

42626.13 

20  28  43.2 

7.6 

2.9 

0.21 

30 

23  54-5 

233    6.30 +15  34  57.1 

15.7 

5-9 

0.41 

'5 

22  54-4 

4  34    9-97 

+205649.9 

7-5 

2.8 

0.20 

May  I 

23  48.5 

23058.15    15    643.3 

15.7 

5-9 

0.41 

16'  22  58.4 

442   7.67 

21  24    1.3 

7-4 

2.8 

0.20 

2 

2342.5 

22852.48    143823.6 

15.8 

5.9 

0.41 

17  23    2.6 

4  50  18.97 

21  50    5.6 

7.3 

2.8 

0.20 

3 

23  36.5 

2  2651.59'    14  1020.4 

15.8 

5.9 

O.4X 

18  23    7.1 

4  58  43.48 

22  14  50.7 

7.2 

2.7 

0.20 

4 

23  30.7 

22457.63;    134255-3 

15-7 

5-9 

0.41 

19  23  11.8 

5    720.65 

2238    4.4 

7.1 

2-7 

0.19 

5 

23  25.0 

223  12.50+13  1628.5 

15.7 

5-9 

0.41 

20  23  16.7 

516   9.75 

+22  59  34.2 

7.0 

2.7 

0.19 

6 

23  19.5 

2  21  37.90'    12  51  18.7 

15.6 

5.8 

0.40 

21'  2321.7 

525   9.86 

2319   8.1 

7.0 

2.7 

0.19 

7 

23  14-2 

22015.31     122742.3 

15-5 

5.8 

0.40 

22'  23  26.9 

5  34  19.90 

233634.5 

6.9 

2.6 

0.19 

8 

23    9.2 

219    5.96    12    553.8 

15-3 

5-7 

0.40 

23'  23  32.3 

5  43  38.60 

23  51  42.8 

6.9 

2.6 

0.19 

9 

23    4-3 

2  18  10.83 

II  46   5.1 

15.2 

5-7 

0.39 

24  23  37-7 

5  53    4.53    24    423.2 

6.8 

2.6 

0.19 

10 

22  59.7 

2  17  3o.68|+ii  28  25.6 

15.0 

5.6 

0.39 

25  23  43-3 

6   236.10+24  1427.5 

6.8 

2.6 

0.19 

II 

22  55-4 

2  17   6.06    II  13    3.0 

14.8 

5-5 

0.38 

26  23  48.9 

6  12  11.63    24  2149.2 

6.8 

2.6 

0.18 

12 

2251.3 

2  1657.36    II    0    2.6 

14.6 

5.5  0.38 

27^  23546 

6  21  49.42    24  26  23.8 

6.7 

2.6 

0.18 

13 

22  47-4 

217    4.79|   104927.6 

14.3 

5-4  0.37 

29     0   0.2 

63127.72J   2428    8.4 

6.7 

2.5 

0.18 

^'1 

22  43-9 

2  17  28.44    10  41  19.7 

14.0 

5.3  0.36 

30     0    5.9 

641    4.83'   2427    2.2 

6.7 

2.5 

0.18 

'5 

22  40.6 

2  18    8.26+10  35  38.8  13.8 

5-2   0.35 

31     011.5 

65039.13+2423   6.4 

6.7 

2.5 

0.18 ' 

I6| 

22  37.6 

2  19   4.09+10  32  23.5I  13.5 

5.1I  0-35 

32I    017.1 

7   0   9. 10I+24  1623.9 

6.7 

2.5 
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FOR  TRANSIT  AT  WASHINGTON. 

Dkto. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
dtam. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h    m     8 

•       r       fr 

m 

m 

8 

h    m 

h    m     s 

e      t      H 

n 

m 

8 

Jnlyi 

011.5 

65039.13 

+2423     6.4 

6.7 

2.5 

0.18 

Aug.  16 

136.5 

II  17  12.46 

+117    8.4 

II.2 

4.3 

0.28 

2 

0x7.1 

7    0   9.10 

24  16  23.9 

6.7 

2.5 

0.18 

17 

1341 

II  18  43.43 

056  II. 5 

II.4 

4.3 

0.29 

3 

022.5 

7   933.33 

24     659.1 

6.7 

2.5 

0.18 

18 

I  31.4 

II  19  58.54 

0  37  13.8 

11.6 

4.4 

0.29 

4 

027.8 

7  18  50.62 

23  54  57.7 

6.7 

2.5 

0.18 

19 

128.4 

II  2057.07 

0  20  24.9 

II.8 

4.5 

0.30 

5 

0330 

7  27  59.90 

23  40  26.4 

6.7 

2-5 

0.18 

20 

125.2 

II  21  38.29 

+0   5551 

12.0 

4.6 

0.30 

6 

038.1 

7  37   0.27 

+23  23  32.9 

6.8 

2.5 

0.18 

21 

I  21.6 

II  22     1.46 

-0   6    5.4 

12.2 

4.7 

0.31 

7 

043.0 

74551.00 

23    425.0 

6.8 

2.5 

0.18 

22 

117.7 

II  22     5.93 

01525.5 

12.5 

4.7 

0.31 

8 

047.7 

7  54  31.54 

224311.4 

6.8 

2.6 

0.19 

23 

I  13.6 

11  21  51.08 

02154.5 

12.7 

4.8 

0.32 

9 

052.2 

8    3    1.45 

2220   0.7 

6.9 

2.6 

0.19 

24 

I    9.1 

II  21  16.41 

02521.8 

12.9 

4.9 

0.32 

zo 

056.6 

8  XX  20.41 

2155    1.5 

6.9 

2.6 

0.19 

25 

I    4.2 

II  2021.61 

02537.4 

13.1 

5.0 

0.33 

ZI 

I    0.7 

8  19  28.20 

+21  28  22.3 

7.0 

2.6 

0.19 

26 

059.1 

II  19    6.57 

-022  32.3 

13.2 

5-0 

0.33 

12 

I    4.7 

8  27  24.72 

2X     0X1.4 

7.0 

2.6 

0.19 

27 

053.6 

II  17  31.46 

0  15  59.0 

13.4 

5.1 

0.34 

13 

I    8.6 

835   9.94 

20  30  36.8 

7-1 

2.7 

0.19 

28 

047-7 

II  15  36.77 

-0    552.0 

13-5 

5.1 

0.34 

14 

I  12.2 

8  42  43.89 

19  59  46.4 

7.2 

2.7 

0.19 

29 

041.5 

II  13  23.41 

+0   751.1 

13.7 

5.2 

0.35 

15 

I  15-6 

850   6.66 

19  27  47.6 

7.2 

2.7 

0.19 

30 

035.1 

II  1052.71 

025    8.8 

13.8 

5.2 

0.35 

z6 

X  18.9 

8  57  18.35 

+18  54  47.5 

7.3 

2.7 

0.19 

31 

028.4 

II    8   6.54 

+04555.6 

13.8 

5.2 

0.35 

17 

I  21.9 

9   419.07 

18  20  52.8 

7-3 

2.8 

0.20 

Sept.  I 

021.5 

II    5   7.25 

I  10    1.6 

13.9 

5.3 

0.35 

x8 

124.8 

911    9.01 

1746     9.8 

7.4 

2.8 

0.20 

2 

014.5 

II    X  57.75 

I  37  10.8 

13.9 

5.3 

0.35 

19 

127.5 

9  17  48.36 

17  10  44.6 

7.4 

2.8 

0.20 

3 

0    7.3 

105841.48 

2   7    1.7 

14.0 

5-3 

0.35 

20 

1300 

92417.29 

16  34  42.9 

7.5 

2.8 

0.20 

4 

0    0.1 

105522.31 

239   7.3 

13.9 

5.2 

0.35 

21 

132.4 

93035.98+155810.4 

7.6 

2.9 

0.20 

4 

23  52.9 

1052   4.48 

+3  12  55.7 

13.8 

5-2 

0.34 

22 

134.6 

9  36  44.60    15  21 12.3 

7.7 

2.9 

0.20 

5 

2345.7 

10  48  52.45 

3  47  50.9 

13.7 

5.1 

0.34 

23 

136.6 

94243.30    144353.5 

7.8 

2.9 

0.21 

6 

2338.8 

10  45  50.85 

42313.7 

13-6 

5.1 

0.34 

24 

138.5 

94832.25 

14   6  18.8 

7.9 

3.0 

0.21 

7 

23  32.0 

1043   4.21 

4  58  23.4 

13.4 

5.0 

0.34 

25 

X40.2 

95411.57 

13  28  32.8 

8.0 

3.0 

0.21 

8 

2325.7 

10  40  36.85 

5  32  39.6 

13.2 

4.9 

0.33 

26 

Z41.8 

95941-38 

+12  50  40.0 

8.1 

3.1 

0.21 

9 

23  19.7 

10  38  32.75 

+6    5  22.6 

12.9 

4.8 

0.33 

27 

I  43-1 

xo   5    1.80 

12  12  44.8 

8.2 

3.1 

0.21 

10 

23  14.2 

10  36  55-38 

6  35  55.7 

12.6 

4-7 

0.32 

28 

I  44-3 

10  10  12.89 

II  34  51.4 

8.4 

3.1 

0.22 

II 

23    9.1 

10  35  47.65 

7    345.9 

12.3 

4.6 

0.31 

29 

145.4 

10  15  X4.71 

1057    3-9 

8.5 

3.2 

0.22 

12 

23    4.5 

1035  11.84 

728  24.1 

11.9 

4.5 

0.30 

30 

146.4 

10  20   7.29    ZO  19  26.4 

8.6 

3.2 

0.22 

13 

23    0.6 

10  35   9.58 

7  49  26.0 

11.6 

4-4 

0.29 

31 

147-2 

102450.63+  942  2.9 

8.7 

3-3 

0.22 

14 

22  57.2 

103541.73 

+8   632.8 

II. 2 

4.3 

0.28 

Aug.  I 

147.8 

102924.69      9   457.7 

8.8 

3-3 

0.23 

15 

22  54.4 

10  36  48.62 

8  19  30.0 

10.9 

4.1 

0.28 

2 

148.2 

10  33  49.41 

8  28  14.8 

9.0 

3-4 

0.23 

16 

22  52.1 

10  38  29.85 

828    7.7 

10.5 

4.0 

0.27 

3 

148.5 

1038   4.71 

7  51  58.1 

9.1 

3.4 

0.23 

17 

22  50.4 

10  40  44.56 

8  32  20.7 

10.2 

3.9 

0.26 

4 

148.7 

10  42  10.47 

7  16  11.9 

9.2 

3.5 

0.23 

18 

22  49.2 

104331.35 

832    7-6 

9.9 

3.8 

0.25 

5 

148.7 

1046   6.51 

+  641    0.8 

9.3 

3.6 

0.24 

19 

2248.5 

104648.42 

+82731.5 

9.6 

3.7 

0.24 

6 

148.5 

10  49  52.63 

6   6  29.5 

9.5 

3.6 

0.24 

20 

2248.3 

10  50  33.67 

8  18  38.1 

9-3 

3.5'  0.24 

7 

Z48.2 

10  53  28.59 

5  32  42.6 

9.6 

3.7 

0.24 

21 

22  48.6 

10  54  44.76 

8    536.4 

9.0 

3.4  0.23 

8 

147.7 

10  56  54.11 

45944.3 

9.8 

3-7 

0.25 

22 

22  49.3 

1059  19.19 

74838.1 

8.8 

3.3  0.22 

9 

147.0 

II    0   8.84 

4  27  40.7 

lO.O 

3.8 

0.25 

23 

22  50.3 

II    414.33 

7  27  56.9 

8.6 

3.2   0.22 

10 

1    I  46.1 

II    3  12.41 

+  3  56  37.0 

10. 1 

3.9 

0.25 

24 

2251.5 

II    927.61 

+7    3  47-9 

8.4 

3.1   0.21 

II 

145.0 

II    6    4.40 

3  26  39.0 

10.3 

3-9 

0.26 

25 

2253.1 

II  14  56.55 

6  36  27.8 

8.2 

3.1   0.21 

12 

143.8 

IX    844.34 

2  57  52.9 

10.4 

4.0 

0.26 

26 

22  54.8 

II  20  38.72 

6   6  13.9 

8.0 

3.0  0.20 

13 

1    142.3 

II  II  11.70 

2  30  25.6 

10.6 

4.0 

0.27 

27 

22  56.7 

II  26  31.88 

53324.0 

7.8 

2.9  0.20 

M 

I  40.6 

II  13  25.93 

2   4239 

10.8 

4.1 

0.27 

28 

22  58.8 

113234.02 

4  58  15.5 

7.7 

2.9  0.20 

15 

138.7 

111526.40+  139554 

II.O 

4.2 

0.28 

29 

23    i.o 

IX  38  43.30 

+421    5-3 

7.5 

2.81  0.20 

16 

136.5 

II  17  12.46,+  X  17    8.4 

II. 2 

4-3 

0.28 

30 

23    3-3 

II  44  58.11 

+342   9.7 

_7:1 

2.8,  0.19 
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1 
FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi 

diam 

I 

S.Tu>f 
Sem. 
Pass. 
Mer. 

h    m 

h    m     8 

•      9m 

m 

■m 

8 

h    m 

h    m    8 

e      r      m 

IT 

- 

8 

Oct  I 

23    5-7 

XX  51 17.02 

+  31  44-0 

7.2 

2.7 

0.18 

Nov.  17 

052.0 

16  39  13.12 

-24X9     7.1 

6.8 

2.^ 

0.19 

2 

23    8.1 

II  57  38.86 

220   2.7 

7-1 

2.7 

0.18 

18 

054.3 

16  45  31.51 

24  34  13-7 

6.9 

2.6 

0.19 

3 

23  10.5 

12    4    2.62 

I  37  19.0 

7.0 

2.6 

0.18 

19 

056.7 

16  51  48.97 

2448    3.3 

7.o|    2.6 

0.19 

4 

23  I3-0 

12  10  27.47 

05344.9 

6.9 

2.6 

0.18 

20 

059.0 

1658    5.13 

25   034.3 

7.0 

2.7 

0.20 

5 

23  15-5 

X2  x6  52.75 

+  0   931.5 

6.9 

2.6 

0.17 

21 

I     1.3 

17    419.55 

25  II  45.2 

7.1 

2.7 

0.20 

6 

23  179 

12  23  1793 

-  03511.4 

6.8 

2.5 

0.17 

22 

I    3.6 

17  10  3X.68 

-252135.1 

7.2 

2.7 

0.20 

7 

23  20.4 

12  29  42.59 

X  20  14.8 

6.7 

2.5 

0.17 

23 

I    5.8 

17  x6  40.92 

2530   2.6 

7-3 

2.7 

0.20 

8 

23  22.8 

12  36    6.44 

2   530.9 

6.6 

2.5 

0.17 

24 

x  7.8 

17  22  46.58 

2537    6.5 

7.4 

2.8 

0.21 

9 

23  25.3 

12  42  29.22 

2  50  52.6 

6.6 

2.5 

0.17 

25 

I    9.9 

17  28  47.92 

25  42  45-7 

7.6 

2.8,  0.21   ;| 

xo 

23  27.7 

12  48  50.78 

3  36  13.6 

6.5 

2.4 

0.16 

26 

I  IX.9 

173444.02 

25  46  59.7 

7.7 

2.9 

0.22    1 

II 

23  30.x 

12  55  11.03 

-  42128.3 

6.5 

2.4 

o.i6 

27 

I13.8 

17  40  3384 

-25  49  47-8 

7.8 

2.9 

0.22 

12 

23  32.5 

13  129.96 

5  631.9 

6,4 

2.4 

0.16 

28 

I  15.6 

17  46  16.26 

2551   9.5 

7.9 

3.0 

0.22 

13 

23  34-8 

13  747.55 

551  20.1 

6.4 

2.4 

0.16 

29 

I  17.2 

X7  51  49.98 

2551   4.9 

8.1 

3.0 

0.23 

H 

23  37-1 

1314  3.82 

6  35  48.9 

6.4 

2.4 

0.16 

30 

I  18.7 

17  57  13.52 

254934.1 

8.2 

3.1 

0.23 

15 

23  39.4 

13  20 18.85 

71954.8 

6.3 

2.4 

0.16 

Dec.  I 

1x9.9 

18   2  25.21 

25  46  37-8 

8.4 

3-1 

0-24 

i6 

23  41-7 

13  26  32.71 

-83  34-6 

6.3 

2.4 

0.16 

2 

I  21.0 

18   723.16 

-25  42  17.5 

8.5 

3.2 

0.24 

17 

23  44-0 

13  32  45.49 

84645.6 

6.2 

2.3 

0.16 

3 

I  21.7 

18  12    5.26 

25  36  34-6 

8.8 

3.3 

0.25 

i8 

23  46.2 

13  38  57-29 

92925.3 

6.2 

2,3 

0.16 

4 

I  22.1 

18  1629.12 

252931.0 

9.0 

3-3 

0.26 

19 

23  48.5 

1345    8.24 

10  II  31.5 

6.2 

2.3 

0.16 

5 

X  22.2 

18  2032.14 

2521    9.6 

9.2 

3-4 

0.26 

20 

23  50.7 

13  51  18.45 

1053    2.1 

6.2 

2.3 

0.16 

6 

I  21.9 

18  24  11.40 

25  "33-9 

9.4 

3.5   0.27    1 

21 

23  52.9 

13  57  28.04 

-"  33  55-1 

6.2 

2.3 

0.16 

7 

I  21. 2 

18  27  23,79 

-25   048.0 

9.6 

3.6 

0.27 

22 

23  55.1 

14   337.16 

12  14   8.8 

6.2 

2.3 

0.16 

8 

I  20.0 

1830   5.88 

244856.1 

9-9 

3.7 

0.28 

23 

23  57-3 

14   945.93 

12  53  41.6 

6.2 

2.3 

o.x6 

9 

I  18.1 

18  32  14.12 

2436    3-4 

10. 1 

3.8  0.28    1 

24 

23  59.5 

14  15  54-47 

13  32  31.9 

6.2 

2.3 

0.16 

XO 

I  15.7 

18  33  44-88 

24  22  15.5 

10.4 

4.0 

0.29 

26 

0    1.7 

14  22   2.91 

14  10  38.3 

6.2 

2.3 

0.16 

ZI 

I  12.6 

18  34  34.55 

24    738.3 

10.7 

4-1 

0.29 

27 

0   3.9 

1428x1.37 

-14  47  59-4 

6.2 

2.3 

0.16 

12 

I     8.7 

18  34  39.84 

-23  52  17-5 

ix.o 

4.2 

0.30 

28 

0   6.1 

14  34  19.95 

15  24  33.8 

6.2 

2.3 

0.16 

13 

I     4.1 

18  33  57.89 

23  36  18.9 

11.3 

4-3 

0.31 

29 

0   8.3 

14  40  28.77 

16   020.1 

6.2 

2.3 

0.16 

14 

058.7 

18  32  26.80 

23  19  48-3 

II.6 

4-4 

0.31 

30 

010.5 

14  46  37.94 

16  35  17.2 

6.2 

2.3 

0.16 

15 

052.4 

1830    5.83 

23    251.4 

11.9 

4.5 

0.32 

31 

012.7 

14  52  47.55 

17   923.8 

6.2 

2.3 

0.16 

z6 

045-3 

18  26  55.90 

22  45  34-2 

12.2 

4-6 

0.33 

Nov.  I 

014.9 

14  58  57.70 

-17  42  38.6 

6.2 

2.3 

0.16 

17 

037-5 

18  22  59.87 

-2228    3.1 

12.5 

4.7 

0.34 

2 

0  17.1 

15    5    8.46 

18  15    0.3 

6.2 

3.3 

o.x6 

x8 

029.0 

18  18  22.71 

22  10  26.8 

12.7 

4-7 

0.34 

3 

019.4 

15  II  19.91 

18  46  27.6 

6.2 

2.4 

0.16 

19 

019.9 

18  13  11.82 

21  52  56.0 

12.9 

4.8 

0.35 

4 

021.6 

15  17  32.08 

19x659.3 

6.3 

2.4 

0.16 

20 

010.3 

18    736.42 

21  35  44-5 

13.0 

4-8|  0.35 

5 

023.9 

15  23  45-02 

19  46  34.1 

6.3 

2.4 

0.X7 

21 

0   0.6 

18    147.26 

21  19   9.5 

13.1 

4.9  0.35 

6 

026.2 

15  29  58.77 

-20  X5  10.6 

6.3 

2.4 

0.17 

21 

23  50.8 

17  55  55.81 

-21    3  31.2 

13.1 

4-9 

0.35 

7 

028.5 

15  36  13-34 

204247.5 

6.4 

2.4 

0.17 

22 

2341.3 

17  50  13.28 

20  49  10.6 

12.9 

4.8 

0.34 

8 

030.8 

15  42  28.73 

21   923.5 

6.4 

2.4 

0.17 

23 

23  32.0 

174450.17 

20  36  28.6 

12.7 

4.8 

0.34  : 

9 

033.1 

15  48  44.92 

21  34  57.2 

6.4 

2.4 

0.17 

24 

2323.1 

17  39  55-43 

202543.5 

12.6 

4-7 

0.34 

10 

035.4 

1555   1.87 

21  5927.0 

6.5 

2-5 

0.18 

25 

23  14-9 

17  35  35.89 

2017   9.4 

12.4 

4-7 

0.33 ; 

II 

037.8 

16    1  19.52 

-22  22  51.6 

6.5 

2.5 

o.i8 

26 

23    7.3 

17  31  56.31 

-20  10  54.9 

12.3 

4-6 

0.33 , 

12 

040.1 

16   737.78 

2245    9.6 

6.5 

2.5 

0.18 

27 

23    0.5 

17  28  59.51 

20   7    3.3 

12.1 

4-5 

0.32 

13 

042.5 

16  13  56.53 

23   619.3 

6.6 

2.5 

0.18 

28 

22  54.3 

17  26  46.55 

20   532.3 

1 1.9 

4-4 

0.32  1 

14 

044.8   162015.62 

23  26  19.5 

6.6 

2.5 

0.18 

29 

22  48.9 

17  25  17.06 

20   614.9 

11.6 

4.3 

0.31 

*5 

0  47.2   16  26  34.89 

2345    8.6 

6.7 

2.6 

0.X9 

30 

22  44.2 

17  24  29.61 

20   9   0.6 

H.3 

4.2 

0.31 

'^1 

049.6;  163254.14 

-24    245.0 

6.7 

2.6 

0.19 

31 

2240.1 

17  24  22.08 

-20  13  36.9 

II.O 

4.1 

0.30 

17. 

052.0!  i6  39  13.12 

-2419   7.1I 

6.8 

2.6.  0.19  1 

32 

2236.7 

172451.90,-20x949.3! 

10.8 

4.0!  0.29   1 
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FOR  TRANSIT  AT  WASHINGTON- 

1 

Date. 

Mean 
Time 

of 
Transit 

AypareDt 

R.  Ascension 

at 

Inmsit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

DecUnation 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

1 

h    m 

h    m    8 

0      t     m 

m 

t» 

8 

h    m 

h    m    a 

9      t      m 

m 

n 

8 

Jan.  o 

23  16.7 

18    2    7.50 

-2327    3.8 

5.3 

5-1 

0.37 

Feb.  16 

016.9 

22    348.19 

-13  21  45.8 

5.2 

5.0 

0.34 

I 

23  18.3 

18    736.84 

23  28  53.0 

5-3 

5-1 

0.37 

17 

017.8 

22    838.36 

1256    4.2 

5.2 

5-0 

0.34 

2 

23  19-9 

18  13    6.28 

23  29  58.6 

5.3 

5-1 

0.37 

18 

018.7 

22  13  27.44 

1230   x.S 

5-2 

5.0 

0.34 

3 

23  21.4 

18  18  35.78 

23  30  20.4 

5.3 

51 

0.37 

19 

019-5 

22  18  15.48 

12     339.1 

5.2 

5.0 

0.34 

4 

23  23.0 

1824    5.26 

23  29  58.5 

5-3 

5-1 

0.37 

20 

020.4 

2223     2.49 

II  36  57.0 

5-2 

5.0 

0.34 

1           5 

23  24.5 

18  29  34-67 

-23  28  52.9 

5.3 

5-1 

0.37 

21 

021.2 

22  27  48.49 

-II     956.3 

5-2 

5.0 

0.34 

6 

23  26,0 

1835    3-96 

2327     3.6 

5-3 

5-1 

0.37 

22 

022.0 

22  32  33.52 

104237.9 

5-2 

5.0 

0.34 

7 

23  27.5 

184033.06 

23  24  30.6 

5-3 

5-1 

0.37 

23 

022.8 

22  37  17-58 

10  15    2.5 

5-2 

5.0 

0.34 

8 

23  29.0 

18  46    1.92 

23  21  14.1 

5-3 

5-1 

0.37 

24 

023.6 

22  42     0.70 

9471I.O 

5.2 

5-0 

0.34 

9 

23  30.6 

18  51  30.45 

23  17  141 

5-3 

5-1 

0-37 

25 

024.4 

22  46  42.92 

919   3-9 

5-2 

5.0 

0.34 

lO 

23  32.1 

18  56  58.61 

-23  12  30.7 

5.3 

5-1 

0.37 

26 

025.1 

22  51  24.27 

-  85042.2 

5-2 

5-0 

0.34 

II 

23  33.6 

19    226.35 

23    7    4-2 

5-3 

5.1 

0.37 

27 

025,8 

2256     4.79 

822    6.6 

5.2 

5-0 

0.34 

12 

23  35-1 

19   7  53-61 

23     054-7 

5-3 

5-1 

0.37 

28 

026.6 

23     044.53 

7  53  17-8 

5.2 

5.0 

0.34 

13 

23  36.6 

19  13  20.32 

2254    2.6 

5-2 

5-1 

0.37 

Mar.  I 

027.2 

23     523.50 

7  24  16.5 

5-2 

5.0 

0.34 

14 

2338.1 

19  18  46.44 

22  46  28.2 

5.2 

5-1 

0.37 

2 

027.9 

23  10     1.75 

655    3.7 

5-2 

5.0 

0.34 

15 

23  39.6 

1924  11.91 

-22  38  1 1.6 

5-2 

5-1 

0.36 

3 

028.6 

23  14  39-31 

-  6  25  40.0 

5-2 

5.0 

0.33 

1         i6 

2341.1 

19  29  36.68 

222913.4 

5.2 

5.0 

0.36 

4 

029.3 

23  19  16.23 

556   6.2 

5.2 

5.0 

0.33 

17 

23  42.5 

1935   0.69 

22  19  33.8 

5.2 

5.0 

0.36 

5 

029.9 

23  23  52.54 

5  26  22.9 

5-2 

5-0 

0.33 

i8 

23  44-0 

19  40  23.90 

22     913.3 

5-2 

5.0 

0.36 

6 

030.6 

23  28  28.28 

4  56  31-0 

5-2 

5.0 

0.33 

19 

23  45.4 

19  45  46.27 

21  58  12.4 

5-2 

5-0 

0.36 

7 

031.2 

2333     3.30 

42631.1 

5-2 

5-0 

0.33 

20 

23  4^-8 

19  51    7-73 

-21  46  31.4 

5-2 

5-0 

0.36 

8 

031.9 

23  37  38.24 

-  35623.9 

5.2 

5.0 

0.33 

21 

23  48.2 

19  56  28.25 

21  34  10.8 

5-2 

5.0 

0.36 

9 

032.5 

23  42  12.54 

3  26  10.2 

5.2 

5-0 

0.33 

22 

23  49.6 

20    1 47.80 

21  21  II. 3 

5-2 

5.0 

0,36 

10 

033- 1 

23  46  46.45 

2  55  50.7 

5-2 

5.0 

0.33 

23 

2351-0 

20   7   6.32 

21     733.4 

5-2 

5.0 

0.36 

11 

033-7 

23  51  20.01 

22526.3 

5.2 

5.0 

0.33 

24 

23  52.4 

20  12  23.78 

20  53  17.6 

5-2 

5.0 

0.36 

12 

0343 

23  55  53-27 

I  54  57-6 

5.2 

5-0 

0.33 

25 

23  53-7 

201740.18 

-20  38  24.5 

5-2 

5-0 

0.36 

13 

034-9 

0   026.25 

-  I  24  25.2 

5.2 

5-0 

0.33 

26 

23  550 

202255-47 

20  22  54.6 

5-2 

5.0 

0.36 

14 

035-5 

0   459.01 

0  53  49-9 

5-2 

3-0 

0.33 

27 

23  56.3 

2028   9.62 

20     648.7 

5.2 

5.0 

0.36 

15 

036.1 

0   9  31.60 

—  023  12.6 

5-2 

5-0 

0.33 

28 

23  57.6 

20  33  22.60 

1950   7-3 

5.2 

5.0 

0.35 

16 

036.7 

014   4.05 

+  07  26.0 

5.2 

5-0 

0.33 

2^ 

23  58.8 

20  38  34-39 

19  32  51.2 

5.2 

5-0 

0.35 

17 

037-3 

0  x8  36.41 

.038    5-4 

5.2 

5-0 

0.34 

31 

0   0.0 

204344.97 

-1915     0.9 

5-2 

5.0 

0.35 

18 

037.9 

023   8.74 

+  I   844.7 

5.2 

5.0 

0.34 

Feb.  I 

0    1.2 

204854.34 

18  56  37.1 

5.2 

5.0 

0.35 

19 

038.5 

02741.07 

X  39  23.2 

5-2 

5.0 

0.34 

2 

0   2.4 

2054    2.49 

18  37  40.5 

5-2 

5.0 

0.35 

20 

039.1 

0  32  13-44 

2  xo  0.1 

5.2 

5.0 

0.34 

3 

0    3.6 

2059   9.40 

1818  II.9 

5-2 

5.0 

0.35 

21 

039-7 

03645.87 

2  40  34-7 

5-2 

5.0 

0.34 

4 

0   4.7 

21    4  15.08 

17  58  11.9 

5-2 

5.0 

0.35 

22 

040.3 

041  18.42 

3"    6.3 

5-2 

5-0 

0.34 

5 

0    5.8 

21    919-52 

-173741.3 

5-2 

5.0 

0.35 

23 

040.9 

04551.13 

+  3  41  34-0 

5-2 

5.0 

0.34 

6 

0   6.9 

21  14  22.72 

17  16  40.6 

5.2 

5.0 

0.35 

24 

041.5 

0  50  24.04 

4  "  57.2 

5-2 

5.0 

0.34 

7 

0   8.0 

21  19  24.68 

16  55  10.7 

5-2 

5-0 

0.35 

25 

042.1 

05457.19 

442  15- 1 

5.2 

3-1 

0.34 

8 

0   9.1 

21  2425.41 

163312.3 

5-2 

5.0 

0.35 

26 

042.7 

0  59  30.62 

5  12  26.9 

5-2 

5-1 

0.34 

9 

0  10. 1 

21  29  24.92 

16  1045.9 

5.2 

5.0 

0.35 

27 

043-3 

I    4   4.36 

5  42  32.0 

5.2 

5-1 

0.34 

lO 

0  II. I 

21  3423.22 

-15  47  52-4 

5-2 

5.0 

0.35 

28 

043.9 

I    838.46 

+  6  12  29.6 

5-3 

5-1 

0.34 

1            Ilj      OI2.I 

21  3920.30 

15  24  32.5 

5-2 

5-0 

0.34 

29 

044.6 

I  13  12.96 

642  18.9 

5-3 

5-' 

0.34 

1            12,      013.1 

21  44  16.19 

15    047.2 

5-2 

5-0 

0.34 

30 

045.2 

I  17  47.89 

7  II  59.2 

5-3 

5.1 

0.34 

1            131      OI4.I 

21  49  10.92 

14  36  37.2 

5-2 

50 

0.34 

31 

045-9 

I  22  23.29 

7  41  29.7 

5-3 

5-1 

0.34 

1            14^      OI5.I 

2154     4.49 

14  12    3.1 

5-2 

5.0 

0.34 

32 

046.5 

1  26  59.20 

81049.7 

5-3 

5-1 

0.34 

j            151      0  16.0 

21  58  56.90 

-1347    5-7 

5-2 

5-0 

0.34 

33 

047.2      13135-67 

+  8  39  58.6 

5.3 

5.1 

0.35 

1         161    016.9 

22     348.I9I-I32I45.8 

5-2 

5.0 

0.34 

34 

0  47.8     X  36  12.73!+  9   8  55.6 

5-3 

5-1 

0.35 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

1 
&T.of 
Sem. 
Paae. 
Mer. 

h    m 

h    m    8 

0     #     » 

» 

m 

8 

h    m 

h    m    8 

9      t      m 

m 

- 

8 

Apr.  I 

046.5 

I  26  59.20 

+  8  10  49.7 

5.3 

5.1 

0.34 

Mayi7 

132.8 

51443.77 

+24     ^25.3 

5.8 

5.6 

0.41 

2 

047.2 

I  31  35.67 

8  39  58.6 

5.3 

5.1 

0.35 

18 

134.2 

520    2.24 

24   8    5.6 

5.8 

5.^ 

0.41     ' 

3 

047.8 

I  36  12.73 

9   855.6 

5-3 

5-1 

0.35 

19 

135-5 

52521.17 

2415   4.1 

5.8 

5.6   0.41 

4 

048.5 

I  40  50.41 

9  37  40.0 

5-3 

5.1 

0.35 

20 

136.9 

53040.52 

24  21  20.4 

5.8 

5.6   0.41   j 

5 

049.2 

I  45  2S.76 

10   6  ii.o 

5-3 

5.1 

0.35 

21 

138.3 

536    0.24 

24  26  54.4 

5.8 

5.6   0.41  1 

6 

049.9 

I  50    7.82 

+10  34  27.9 

5-3 

5-1 

0.35 

22 

139.7 

5  41  20.26 

+24  31  45.9 

5.9 

5.6 

a.42    I 

7 

050.6 

1  54  47.61 

II    2  29.9 

5-3 

5.1 

0.35 

23 

141.1 

54640.52 

24  35  54.6 

5.9 

5-7 

0.42    , 

8 

051.3 

15928.17 

II  30  16.2 

5.3 

5-1 

0.35 

24 

142.5 

552    0.94 

243920.3 

5.9 

5.7 

0.42    1 

9 

052.1 

2    4    9-*53 

11  57  46.1 

5.3 

5.1 

0.35 

25 

143.9 

5  57  21.46 

2442    2.7 

5.9 

5-7 

0.42 

lO 

052.9 

2    851.73 

12  24  59.1 

5.3 

5.2 

0.35 

26 

145.3 

6   242.02 

2444   2.0 

5-9 

5-7 

0.42 

II 

053.7 

2  13  34-79 

-I-12  51  54.3 

5.3 

5-2 

0.36 

27 

146.7 

6   8    2.55 

+2445  18.1 

5.9 

5.7 

0.42 

12 

054.5 

2  18  18.75 

13  18  30.9 

5.3 

5.2 

0.36 

28 

148.0 

6  13  22.99 

244551.1 

6.0 

5.8 

0.42 

13 

055-3 

223    3.65 

134448.2 

5.4 

5.2 

0.36 

29 

149.4 

61843.26 

24  45  40.7 

6.0 

5.8 

0.43 

M 

056.1 

2  27  49.52 

14  10  45.3 

5-4 

5.2 

0.36 

30 

150.8 

624    3.32 

244447.1 

6.0 

5.8 

0.43 

15 

056.9 

2  32  36.37 

14  36  21.5 

5-4 

5.2 

0.36 

31 

152.2 

6  29  23.09 

24  43  10.2 

6.0 

5.8 

0.43 

i6 

057.8 

23724.21 

+15    136.3 

5-4 

5-2 

0.36 

June  I 

153.6 

6  34  42.49 

+24  40  50.2 

6.1 

5.8 

0.43    1 

17 

058.7 

2  42  13.06 

15  26  28.8 

5.4 

5.2 

0.36 

2 

155.0 

640    1.48 

243747.1 

6.1 

5-9 

0.43 

i8 

059.6 

2  47    2.96 

155058.2 

5-4 

5.2 

0.36 

3 

156.3 

64520.00    2434    1.3 

6.1 

5.9 

0.43 

19 

1    0.5 

2  51  53.90 

16  15    3.7 

5-4 

5.2 

0.36 

4 

157-7 

6  50  37.98 

24  29  32.9 

6.1 

5.9 

0.43 

20 

I     1.4 

25645,92 

16  38  44.5 

5.4 

5-2 

0.37 

5 

159.0 

6  55  55-37 

24  24  22.0 

6.1 

5.9 

0-43 

21 

I    2.3 

3    139.02 

+17    159.9 

5-4 

5.2 

0.37 

6 

2   0.4 

7    I  12. II 

+24  18  29.0 

6.2 

6.0 

0.44    1 

22 

I    3-3 

3    633.20 

17  24  49.2 

5-4 

5.3 

0.37 

7 

2    1.7 

7   628.14 

24  II  54.0 

6.2 

6.0 

0.44 

23 

I    4-3 

3  II  28.48 

174711.7 

5.4 

5-3 

0.37 

8 

2    3.1 

7  "  43.41 

24   437.3 

6.2 

6.0 

0.44 

24 

I    5.3 

3  16  24.86 

18   9   6.5 

5.5 

5-3 

0.37 

9 

2   4.4 

7  16  57.88 

23  56  39.1 

6.2 

6.0 

0.44 

25 

I    6.3 

3  21  22.34 

18  30  33.0 

5-5 

5.3 

0.37 

10 

2    5.7 

72211.49 

23  48   0.0 

6.2 

6.0 

0.44 

26 

I    7-3 

3  26  20.93 

+18  51  30.4 

5.5 

5.3 

0.37 

II 

2   6.9 

72724.19 

+23  38  40.4 

6.3 

6.1 

0.44    ' 

27 

I    8.3 

3  31  20.62 

19  II  58.1 

5-5 

5.3 

0.38 

12 

2   8.1 

7  32  35.94 

23  28  40.7 

6.3 

6.1 

0.44 

28 

I    9.4 

33621.41 

19  31  55.2 

5.5 

5.3 

0.38 

13 

2   9.3 

73746.68 

23  18    1.2 

6.3 

6.1 

0-45 

29 

I  10.5 

34123.28 

19  51  21.2 

5-5 

5.3 

0.38 

14 

2  10.5 

7  42  56.37 

23   642.5 

6.3 

6.1 

0.45 

30 

I  11.6 

3  46  26.23 

20  10  15.3 

5.5 

5.3 

0.38 

15 

211.7 

748   4.96 

22  54  44.8 

6.4 

6.2 

0.45 

May  I 

I  12.7 

3  51  30.26 

+20  28  36.9 

5.5 

5-3 

0.38 

16 

2  12.9 

7  53  12.42 

+2242   8.9 

6.4 

6.2 

0.45 

2 

I  13.8 

3  56  35.36 

20  46  25.2 

5.6 

5.4 

0.38 

17 

2  14.0 

7  58  18.71 

22  28  55.1 

6.4 

6.2 

0.45 

3 

I  15.0 

4    141.50 

21    3  39-7 

5-6 

5.4 

0.39 

18 

215.I 

8    323.78 

2215   4.2 

6.5 

6.2 

0.45 

4 

I  16.2 

4    648.68 

21  20  19.8 

5.6 

5.4 

0.39 

19 

2  16.2 

8   827.61 

22   0  36.5 

6.5 

6.3 

0.45 

5 

I  17.4 

4  II  56.87 

21  36  24.9 

5-6 

5.4 

0.39 

20 

217.3 

8  13  30.18 

21  45  32.7 

6.5 

6.3 

0.45 

6 

I  18.6 

417    6.05 

+21  51  54.3 

5.6 

5.4 

0.39 

21 

218.3 

8  18  31.44 

+21  29  53.4 

6.5 

6.3 

0.46 

7 

I  19.8 

4  22  16.19 

22    647.4 

5.6 

5.4 

0.39 

22 

219.4 

8  23  31.37 

21  13  39.3 

6.6 

6.3 

0,46 

8 

I  21. 1 

4  27  27.27 

2221    3.5 

5.6 

5.4 

0.39 

23 

2  20.4 

8  28  29.94 

20  56  50.9 

6.6 

6.4 

0.46 

9 

I  22.3 

4  32  39.26 

223442.3 

5-6 

5.5 

0.40 

24 

221.5 

83327.13 

20  39  29.0 

6.6 

6.4 

0.46 

10 

123.6 

43752.13 

224743.1 

5.7 

5-5 

0.40 

25 

222.5 

8  38  22.92 

20  21  34.0 

6.7 

6.4 

0.46 

II 

124.9 

4  43    5.85 

+23    0   5.6 

5.7 

5.5 

0.40 

26 

223.5 

8  43  17.28 

+20    3   6.8 

6.7 

6.5 

0.46 

12 

I  26.2 

44820.39 

23  II  49.0 

5.7 

5.5 

0.40 

27 

224.4 

8  48  10.22 

1944    8.0 

6.7 

6.5 

0.46 

13 

127.5 

4  53  35.71 

23  22  52.9 

5.7 

5-5 

0.40 

28 

225.4 

853    1.73 

19  24  38.3 

6.8 

6.5 

0.46 

14 

128.8 

4  58  51.75 

23  33  16.9 

5.7 

5.5 

0.40 

29 

226.3 

85751.76!   19   438.5 

6.8 

6.6 

0.46 

15 

I  30.1 

5    4    8.47 

2343   0.6 

5.7 

5.5!  0.40 

30 

2  27.2 

9    240.33 

1844    9.2 

6.8 

6.6 

0.47 

i6 

I  31.5 

5   925.83+2352    3.5 

5.8 

5-5  0.41 

31 

2  28.0 

9   7  27.43+18  23  ii.i 

6.9 

6.6 

0.47 

17 

132.8 

51443.77I+24   025.3 

5.8 

5.6,  0.41 

32 

228.8 

9  12  13.07 +18    144.9 

6.9 

6.6 

0.47 
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FOR  TRANSIT  AT  WASHINGTON. 

Dale. 

Mean 

Time 

of 

TransiL 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

TransiL 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h    m     8 

e       f       m 

n 

n 

a 

h    m 

h    m     a 

0       f       «r 

H 

IV 

B 

Julyi 

2  28.0 

9    727.43 

+18  23  II. 1 

6.9 

6.6 

0.47 

Aug.l6 

244-9 

12  25  48.78 

-   2  58  45.3 

9.2 

8.9 

0.60 

2 

228.8 

9  12  13.07 

18      144.9 

6.9 

6.6 

0.47 

17 

245.0 

12  29  48.62 

3  29  16.9 

9-3 

9.0 

0.61 

3 

2  29.6 

9  16  57.25 

17  39  51.3 

7.0 

6.7 

0.47 

18 

245.0 

123348.10 

3  59  44-9 

9.4 

9.1 

0.61 

4 

2303 

9213997 

17  17  31.0 

7.0 

6.7 

0.47 

19 

245.0 

12  37  47.23 

430   8.8 

9-5 

9.2 

0.62 

5 

2  31.0 

92621.24 

165444.7 

7.0 

6.8 

0.47 

20 

245.1 

12  41  46.05 

5   028.0 

9.6 

9.3 

0.62 

6 

231.7 

931    i.o8 

+  16  31  33.0 

7.1 

6.8 

0.48 

21 

245.1 

12  45  44.57 

-  53041-8 

9-7 

9.4 

0.63 

7 

232.4 

9  35  39.49 

16     756,8 

7.1 

6.9 

0.48 

22 

245.1 

124942.81 

6    049.6 

9.8 

9,4 

0.64 

8 

233.1 

9  40  16.48 

15  43  56.6 

7.2 

6.9 

0.48 

23 

245.1 

12  53  40.78 

6  30  50.8 

9.8 

9.5 

0.64 

9 

2337 

94452.06 

151933.3 

7.2 

7.0 

0.48 

24 

245.2 

12  57  38.50 

7   044-7 

9.9 

9.6 

0.65 

lO 

2  34-3 

94926.26 

14  54  47-4 

7.2 

7.0 

0.48 

25 

245.2 

13    135.99 

7  30  30.7 

lO.O 

9.7 

0.65 

II 

2  34-9 

95359.10 

+14  29  39.6 

7-3 

7.0 

0.48 

26 

245.2 

13    533.26 

-  8   0   8.1 

10. 1 

9.8 

0.66 

12 

2355 

9  58  30.59 

14   410.7 

7-3 

7.1 

0.49 

27 

245.2 

13    930.31 

8  29  36.2 

10. 1 

9.8 

0.66 

13 

236.1 

10   3    0.75 

13  38  21.5 

7-3 

7.1 

0.49 

28 

245.2 

131327.15 

8  58  54-5 

10.2 

9.9 

0.67 

14 

236.7 

10   7  29.60 

13  12  12.6 

7-4 

7-2 

0.49 

29 

245.2 

13  17  23.80 

9  28    2.4 

10.3 

10.0 

0.68 

15 

237.2 

10  11  57.17 

12  45  44.7 

7.4 

7-2 

0.49 

30 

245.2 

13  21  20.26 

9  56  59-5 

10.4 

10. 1 

0.69 

i6 

2  37-7 

10  16  23.46 

+12  18  58.6 

7.5 

7.3 

0.49 

31 

245.2 

13  25  16.54 

-102545.2 

10.5 

10.2 

0.70 

17 

238.2 

102048.51 

11  51  54.9 

7.5 

7-3 

0.50 

Sept.  I 

245.2 

1329  12.67 

10  54  18.8 

10.6 

10.2 

0.70 

i8 

238.7 

10  25  12.34 

II  24  34-4 

7-6 

7.3 

0.50 

2 

245.2 

1333    8.64 

11  22  39.7 

10.7 

10.3 

0.71 

19 

239.1 

10  29  34.96 

10  56  57.8 

7-6 

7.4 

0.50 

3 

245-2 

1337    4-45 

II  5047.3 

10.8 

10.4 

0.72 

20 

239-5 

10  33  56.40 

1029    5.7 

7.7 

7-4 

0.50 

4 

245.2 

1341    0.12 

12  1841.0 

10.9 

10.5 

0.73 

21 

2399 

10  38  16.69 

+10    059.1 

7.7 

7-4 

0.51 

5 

245.2 

13  44  55.64 

-12  46  20.4 

Il.O 

10.6 

0.74 

22 

240.3 

104235-85 

9  32  38.5 

7.8 

7-5 

0.51 

6 

245.1 

134851.01 

13  13  44-9 

11. 1 

10.8 

0.75 

23 

2  40.6 

10  46  53.90 

9    4    4.6 

7-8 

7-5 

0.51 

7 

245.1 

135246.25 

13  40  53-8 

11.2 

10.9 

0.75 

24 

24X.0 

10  51  I0.88 

8  35  18.0 

7-9 

7-6 

0.51 

8 

245.1 

135641.35 

14    746.7 

11.4 

Il.O 

0.76 

25 

241.3 

10  55  26.80 

8    619.7 

7.9 

7.6 

0.52 

9 

2  45-1 

14    036.29 

14  34  23.0 

II.5 

II.I 

0.77 

26 

241.6 

10  59  41.67 

+  7  37  10.3 

8.0 

7-7 

0.52 

10 

245.0 

14    431.07 

-15   042.0 

11.6 

II. 2 

0.78 

27 

241.9 

"    355.54 

7   750.4 

8.0 

7.7 

0.52 

II 

245.0 

•14    825.67 

152643.1 

II.7 

11.4 

0.79 

28 

242.1 

II    8    8.43 

6  38  20.8 

8.0 

7.8 

0.52 

12 

245.0 

14  12  20.08 

15  52  25.9 

11.8 

11.5 

0.80 

29 

242.4 

II  12  20.38 

6   842.1 

8.1 

7.8 

0.53 

13 

245.0 

14  16  14.29 

16  17  49.8 

12.0 

11.6 

0.81 

30 

242.6 

II  16  31.41 

5  38  54.9 

8.1 

7.9 

0.53 

M 

244-9 

1420    8.26 

164254.2 

12.1 

11.7 

0.82 

31 

242.8 

II  2041.55 

+  5   9   0.0 

8.2 

7-9 

0.53 

15 

244.9 

1424    1.98 

-17    738.5 

12.2 

II.8 

0.83 

Aug.  I 

2  43-1 

II  24  50.82 

4  38  58.0 

8.2 

8.0 

0.54 

16 

244.8 

14  27  55.41 

17  32    2.2 

12.4 

12.0 

0.84 

2 

243.3 

II  28  59.26 

4   849.5 

8.3 

8.0 

0.54 

17 

244.8 

14  31  48.50 

1756   4.7 

12.5 

12.1 

0.85 

3 

243-5 

II  33    6.92 

3  38  35.0 

8.3 

8.1 

0.54 

18 

244.7 

143541.20 

18  19  45-4 

12.6 

12.2 

0.87 

4 

243.7 

II  37  13.81 

3   815.3 

8.4 

8.1 

0.55 

19 

244.7 

14  39  33.49 

1843    3.7 

12.8    12.4 

0.88 

5 

243.9 

II  41  19.97 

+  23751.0 

8.5 

8.2 

0.55 

20 

244.6 

144325.29 

-19    5  59-1 

12.9 

12.5 

0.89 

6 

244.0 

114525.44 

2   722.7 

8.5 

8.2 

0.55 

21 

244.5 

144716.56 

192831.3 

13.1 

12.7 

0.90 

7 

244.1 

114930.24 

I  3651.0 

8.6 

8.3 

0.56 

22 

244.4 

14  51    7.24 

19  50  39-6 

13.2 

12.8 

0.91 

8 

244.2 

II  53  34.42 

I    6  16.7 

8.7 

8.4 

0.56 

23 

244.3 

14  54  57.26 

20  12  23.4 

13.4 

12.9 

0.93 

9 

244.3 

II  57  38.00 

0  35  39.8 

8.7 

8.4 

0.57 

24 

244-2 

14  58  46.55 

20  33  42.4 

13.5 

13- 1 

0.94 

10 

244.4 

12    I  41.00 

+  05    1.7 

8.8 

8.5 

0.57 

25 

244.0 

15    235.04 

-20  54  36.0 

13.7 

13.2 

0.96 

II 

244.5 

12    543.46 

-  02537.3 

8.9 

8.6 

0.58 

26 

243.9 

15    622.65 

21  15    3.7 

13.8 

13.4 

0.97 

12 

244.6 

12    9  45-42 

0  56  16.6 

9.0 

8.6 

0.58 

27 

243.7 

15  10   9.31 

2135    5.1 

14.0 

13-5 

0.98 

13 

244.7 

12  13  46.90 

I  26  55.8 

9.1 

8.7 

0.58 

28 

243.5 

15  13  54.94 

21  54  39.7 

14.2 

13-7 

1.00 

14 

244.8 

12  17  47.94 

I  57  34.0 

9-1 

8.8   0.59 

29 

2  43-3 

15  17  39.43 

221347.1 

14.4 

13.9 

I.OI 

15 

2449 

122148.56 

~  2  28  10.8 

9.2 

8.8   0.59 

30 

243.1 

15  21  22.70 

—22  32  26.9 

14.6 

14.0 

1.03 

16 

244.9 

12  25  48.78 

-  2  58  45.3 

9.2 

8.9I  0.60 

31 

242.9 

1525    4.65 

-22  50  38.8 

14.8 

14.2 

1.04 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declinatian 

at 

Ttansit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Deciinadon 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

1 

S.Tjof 
Sena.  , 
Pass.  1 
Mer. 

1 

b    m 

h    m    s 

m      »      m 

m 

H 

a 

b    m 

h    m    8 

•     »     » 

ff 

m 

i 

a 

Oct.  I 

242.9 

1525    4-65 

-22  50  38.8 

14.8 

14.2 

1.04 

N0V.16 

I  16.6 

165953.93 

-265455.1 

29.7 

.28.7 

2.17 

2 

242.6 

152845.16 

23    822.4 

15.0 

14.4 

1.06 

17 

HI.7 

16  58  52.58 

264429.6  30. 1 

29.1 

2.19  ! 

3 

242.3 

153224.15 

23  25  37-2 

I5.I 

14.6 

1.08 

18 

I    6.6 

16  57  41.16 

26  33  1 1.8 

30.5 

I29.5 

2.21 

4 

242.0 

1536    1.52 

23  42  22.9 

15-3 

14.8 

X.IO 

19 

I    1.3 

16  56  19.94 

26  21     I.O 

30.8 

1   29.8,  2  23 

5 

241.6 

153937.14 

23  58  39-4 

15.5 

15.0 

i.ii 

20 

055.8 

165449.31 

26    757.4 

31.2 

I  30.2     2.25 

6 

2  41.2 

15  43  10.90 

-24  14  26.2 

15.8 

15-2 

1.13 

21 

050.2 

1653    9.74 

-2554     11 

31.6;  30.5!  2  27  11 

7 

240.8 

15  46  42.66 

24  29  43.0 

16.0 

15-4 

1.14 

22 

044.5 

16  5x  21.75 

25  39  12.9 

31-9 

30.8 

2.29 

8 

240.4 

15  50  12.28 

244429.5 

16.2 

15.6 

i.t6 

23 

038.6 

16  49  25.99 

25  23  33.9 

32.2 

3I-I 

2.31  1 

9 

2399 

15  53  3962 

24  58  45-4 

16.4 

15.8 

1.18 

24 

032.6 

16  47  23.19 

25   7    5-8 

32.4 

31.3 

2.32 

lo 

239.4 

1557    4-51 

25  12  30.4 

16.7 

16.  I 

I.20 

25 

026.5 

1645x4.15 

24  49  50-9 

32.6 

31.5 

2.33  1 

II 

238.8 

16   026.81 

-25  25  44-4 

16.9 

16.3 

1.22 

26 

020.4 

164259.72 

-24  31  52.1 

32.8 

31.7 

2.34  , 

12 

238.2 

16    34635 

25  38  26.9 

17.2 

16.6 

1.24 

27 

0  14.2 

16  40  40.86 

24  13  12.8 

33.0 

31.9I  2.34  II 

13 

2375 

16    7    2.93 

25  50  37-8 

17.4 

16.8 

1.26 

28 

0    7.9 

16  38  18.56 

23  53  57.0 

33.2 

31.9 

2.34 

14 

236.7 

16  10  16.38 

26   2  16.9 

17.7 

17.0 

1.28 

29 

0    1.5 

16  35  53.87 

2334   9.2 

33.3 

32.0 

2.33 

15 

2  35-9 

16  13  26.49 

26  13  23.9 

17.9 

17.3 

1.30 

29 

23  55.2 

16  33  27.83 

23  13  54-9 

33-3 

32.1 

2.33 

i6 

2  35- 1 

16  16  33.05 

-26  23  58.7 

18.2 

17-5 

1.33 

30 

23  48.9 

16  31    X.53 

-22  53  19.4 

33.4 

32.2 

2.32 

17 

234.2 

i6  19  35.84 

2634   0.9 

18.5 

17.8 

1-35 

Dec.  I 

2342.5 

16  28  36.04 

22  32  28.7 

33.4 

32.2 

2.32 

i8 

2333 

16  22  34.63 

26  43  30.4 

18.8 

18. 1 

1.37 

2 

23  36.2 

16  26  12.41 

22  II  29.3  33-3 

32.1 

2.31 

19 

232.3 

162529.19 

26  52  26.9 

19. 1 

18.4 

1-39 

3 

23  29.9 

16  23  51.62 

21  5027.6 

33.2 

31.9 

2.29  , 

20 

2  31.2 

16  28  19.27 

27   050.2 

19.4 

18.7 

1.42 

4 

23  23.7 

16  21  34.63 

21  29  30.3 

330 

31.8  2.28    1 

21 

2  30.0 

16  31    4.61 

-27   840.2 

19.7 

19.0 

1.44 

5 

23  17-5 

161922.37 

-21    843.6 

32.9 

31.7 

2.26 

22 

228.8 

16  33  44-95 

27  15  56.7 

20.0 

19-3 

1.47 

6 

23  "-4 

16  17  15.68 

20  48  14.2 

32.8 

31.^ 

2.24 

23 

227.4 

16  36  20.00 

27  22  39.4 

20.3 

19.6 

1.49 

7 

23    5-5 

16  15  15.34 

2028   8.3 

32.6 

31.4 

2.22 

24 

225.9 

16  38  49.49 

272848.1 

20.6 

19.9 

1.52 

8 

2259.7 

16  13  22.02 

20   8  31.6 

32.3 

31.2 

2.19 

25 

224.4 

1641x3.15 

273422.5 

21.0 

20.3 

1.54 

9 

22  54.0 

16  XI  36.30 

194929.5 

32.0 

30.9 

2.17 

26 

222.8 

16  43  30.68 

-273922.3 

21.3 

20.6 

1-57 

10 

22  48.4 

x6  958.70 

-19  31   6.9 

31-7 

30.6 

2.14    . 

27 

221.0 

164541.80 

274347.2 

21.7 

20.9 

1.59 

II 

22  42.9 

16  829.67 

19  13  28.2 

31.4 

30-3 

2.12 

28 

2  19.2 

164746.21 

274736.8 

22.0 

21.2 

1,62 

12 

22  37-7 

16   7   9.61 

18  56  37.5 

31.1 

30.0 

2.09 

29 

2173 

16  49  43.62 

27  50  50.8 

22.4 

21.6 

1.65 

13 

22  32.6 

16   558.76 

18  40  38.6 

30.7 

29.7 

2.06 

30 

215.2 

16  51  33-74 

27  53  28.9 

22.7 

21.9 

1.68 

14 

22  27.7 

x6   457.35 

x8  25  33.9 

30.3 

29.3 

2.03 

31 

2  13.0 

1653  16.27 

-27  55  30.4 

231 

22.3 

1.71 

15 

22  22.9 

16   4   5-53 

-18  II  25.6 

29.9 

28.9  2.00  II 

Nov.  I 

2  10.6 

16  54  50.92 

2756549 

235 

22.7 

1.74 

16 

22  18.3 

16   323.41 

17  58  15.4 

29.5 

28.5 

X.97 

2 

2   8.1 

16  56  17.40 

275741.8 

23.9 

23-1 

1.76 

17 

22  13.9 

16   251.05 

1746   4.6 

29.1 

28.1 

1-94 

3 

2    5-4 

16  57  35-43 

27  57  50.4 

24.3 

23.5 

1.79 

18 

22   9.6 

16   2  28.44 

17  34  54-0 

28.7 

27.7 

1.91 

4 

2   2.6 

16  58  44.72 

27  57  20.0 

24-7 

23.9 

1.82 

19 

22   5-4 

16   2x5.55 

172443.8 

28.3 

27.2 

1.88 

5 

159-7 

16  59  45.01 

-2756   9.9 

25.1 

24.2 

1.85 

20 

22    1.5 

x6   2  12.29 

-17  15  33.7 

27.8 

26.8 

1-85 

6 

156.6 

17   036.03 

27  54  19.2 

25-5 

24.6 

1.88 

21 

21  57.6 

16   2  18.59 

17   723-6 

27.4 

26.4 

1.82 

7 

153-4 

17    117-53 

27  51  46.9 

25.9 

25.0 

1.91 

22 

21  54-0 

16   234.30 

17   012.5 

27.0 

26.0 

1.79 

8 

I  50.0 

17    149-28 

274832.1 

26.3 

25.4 

1.94 

23 

21  50.5 

16   259.25 

16  53  59.2 

26.6 

25.6 

1.76 

9 

146.4 

17    2  11.08 

27  44  33-9 

26.8 

25.8 

1.97 

24 

21  47.1 

16   333.28 

164842.4 

26.1 

25.2 

J-73 

lo 

I  42.6   17    2  22.75 

-273951.1 

27.2 

26.3 

2.00 

25 

21  43.8 

x6  4  16.22 

-16  44  20.6 

25.7 

24.8 

1.70 

II 

138.7 

17    224.13 

27  34  22.5 

27.7 

26.7 

2.03 

26 

21  40.7 

16   5   7.87 

16  40  51.9 

25.3 

24.4 

1.67 

12 

1347 

17    2  15.09    27  28    7.1 

28.1 

27.1 

2.06 

27 

21  37.8 

16   6   8.01 

16  38  14.4 

24.9 

24.0 

1.64 

»3 

130.5   17    155.56 

2721    3.8 

28.5 

27.5 

2.09 

28 

21  35.0 

16   7  16.41 

16  36  26.1 

24-5 

23.6 

1.61 

M 

I  26.0'  17    I  25.52 

27  13  11.4 

28.9 

27.9 

2.12 

29 

ax  32.3 

16   832.87 

16  35  24.7 

24.0 

23.2 

x.58 

15 

1 21.4]  17   044.95-27   428.9 

29.3 

28.3 

2.14 

30 

21  29.8 

16   957.15 

-1635   7.9 

23.6 

22.8 

1.56 

i6 

1 16.6I  16  59  53-93I-26  54  55.1 

29.7 

28.7 

2.17 

31 

21  27.4 

16  II  29.00 

-16  35  33.2 

23.2 

22.4 

1.54 

MARS,  1898. 


401 


FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

R.  Ascension 

at 

Iransit 

Apparent 

at 
Ttansit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Data. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h    m    s 

•     10 

It 

•f 

s 

h    m 

h    m    8 

0       r       m 

m 

•» 

s 

Oct.  I 

18  28.7 

71330.95 

+23    155.9 

6.9 

4.0 

0.29 

Nov.  16 

1648.3 

83415-13 

+204914.7 

9.3 

5.3 

0.39 

2 

18  27.0 

7  15  46.64 

22  59  20.5 

6.9 

4.0 

0.29 

17 

1645.5 

8  35  19.04 

204745.0 

9.4 

5.4 

0.39 

3,'  i8  25-3 

7  18    1.30 

225640.7 

6.9 

4.0 

0.29 

18 

16  42.6 

8  36  20.63 

20  46  23.6 

9.4 

5-4 

0.39 

4|  i8  23.6 

7  20  14.92 

22  53  56.6 

7.0 

4.0 

0.29 

19 

16  39.6 

8  37  19.88 

20  45  10.8 

9.5 

5.5 

0.40 

5 

18  21.9 

7  22  27.47 

2251     8.5 

7.0 

4.0 

0.30 

20 

16  36.6 

8  38  16.76 

2044     7.0 

9.6 

5-5 

0.40 

6 

18  20. 1 

7  24  38.94 

+22  48  16.5 

7.0 

4-1 

0.30 

21 

16  33.6 

839  11.21 

+204312.5 

9.7 

5.6 

0.40 

7 

18  18.3 

72649.31 

22  45  20.9 

7.1 

4.1 

0.30 

22 

16  30.5 

840    3.17 

204227.6I     9.7 

5.6 

0.41 

8 

18  16.6 

7  28  58.55 

224221.9 

7.1 

4-1 

0.30 

23 

16  27.4 

84052.64'   2041  52.4 

9.8 

5.7 

0.41 

9 

t8  14.8 

731   6.63 

22  39  19.9 

7-1 

4.1 

0.30 

24 

1624.3 

84139.58    204127.3 

9.9 

5.7 

0.41 

10 

18  13.0 

73313-54 

22  36  15.0 

7.2 

4.2 

0.30 

25 

16  21. 1 

*8  42  23.93    20  41  12.6 

10.0 

5.8 

0.41 

II   18  II. I 

7  35  19.25 

+2233     7.5 

7.2 

4.2 

0.30 

26 

16  17.8 

843    5.64+2041    8.6 

10. 1 

5.8 

0.42 

12  18   9.2 

7  37  23-73 

22  29  57.7 

7-3 

4-2 

0.30 

27 

16  14.5 

84344.66    2041  15.5 

10.2 

5-9 

0.42 

13   18   7.4 

7  39  26.98 

22  26  45.9 

7-3 

4-3 

0.31 

28 

16  II. 2 

8  44  20.95 

204133.6 

10.3 

5.9 

0.42 

14  18    5.5 

7  41  28.97 

22  23  32.3 

7.4 

4-3 

0.31 

29 

16     7.8 

8  44  54.47 

2042     3.2 

10.4 

6.0 

0.43 

15  18    3.5 

74329.67 

22  20  17.0 

7-4 

4-3 

0.31 

30 

16     4.4 

84525.17 

204244-5 

10.5 

6.0 

0.43 

i6l  18    1.6 

7  45  29.07 

+22  17     0.4 

7-5 

4.4 

0.31 

Dec.  I 

16    I.O 

8  45  5301 

+204337.8 

10.5 

6.1 

0.43 

17I  17  59.6 

7  47  27- 13 

22  13  42.8 

7-5 

4.4 

0.31 

2 

15  57.4 

84617.91 

204443.3 

10.6 

6.1 

0.44 

18  17  57.6 

7  49  23.86 

22  10  24.4 

7.6 

4.4 

0.31 

3 

15  53.8 

8  46  39.83 

2046     1.2 

10.7 

6.2 

0.44 

19  17  55.6 

7  51 19.22 

22     7     5.4 

7.6 

4-4 

0.31 

4 

15  50.2 

84658.71 

204731.8'  io.8| 

6.2 

0.44 

20 

17  53-6 

75313.20 

22     346.1 

7-7 

4-5 

0.32 

5 

15  46.6 

84714.50 

204915.2  10.9^ 

6.3 

0.44 

21 

17  51-5 

7  55   5.78 

+22     026.7 

7-7 

4-5 

0.32 

6 

15  42.8 

84727.14 

+2051  1 1.6  ii.O| 

6.3 

0.45 

22 

17  49-4 

75656.93 

2157     7.6 

7.8 

4-5 

0.32 

7 

15  39-1 

8  47  36.59 

20  53  21. 1   11. 1 

6.4 

0.45 

23 

17  47-3 

75846.63 

21  53  48.8 

7.8 

4.6 

0.32 

8 

15  35-2 

84742.81 

20  55  43-8;  11.2 

6.4 

0.45 

24 

1745.2 

8   034.89 

21  50  30.9 

7-9 

4.6 

0.32 

9 

1531-4 

8  47  45.76 

2058  19.9  1 1. 3 

6.5 

0.46 

25J  17  43.0 

8    221.65 

21  47  13-8 

7-9 

4.6 

0.33 

10 

15  27.4 

8  47  45-42|   21    I    9-4 

11.4 

6.5 

0.46 

26.  17  40.8 

8    4   6.90 

+21  43  58.0 

8.0 

4.6 

0.33. 

II 

15  23.4 

8  47  4i.74'+2i    412.3 

11.5 

6.6 

0.46 

27.  17  38.6 

8    550.63 

214043.7 

8.0 

4-7 

0.33 

12 

15  19.4 

84734.70!   21    728.6 

11.5 

6.6 

0.47 

28'  17  36.4 

8   732.80 

21  37  31.2 

8.1 

4-7 

0.33 

13 

1515-3 

8  47  24-25 

21 10  58.0 

11.6 

6.7 

0.47 

29 

17  34-2 

8   913-39 

21  34  20.9 

8.1 

4-7 

0.33 

14 

i5"-i 

84710.37 

21  14  40.6 

11.7 

6.7 

0.48 

30 

17  31-9 

8  1052.38 

21  31  13.0 

8.2 

4-7 

0.33 

^5 

15   6.9 

8  46  53-05 

21  18  36.1 

11.8 

6.8 

0.48 

31 

17  29.5 

8  12  29.73 

+21  28    7.7 

8.2 

4.8 

0.34 

16 

15    2.6 

84632.26+212244.4 

11.9 

6.8 

0.49 

Nov.  I 

17  27.2 

814    5.40 

2125    5.4 

8.3 

4.8 

0.34 

17 

14  58.3 

846   8.00 

2127    5.3 

12.0 

6.9 

0.49 

2  1724.8 

8  15  39.36 

21  22   6.5 

8-3 

4.8 

0.34 

18 

14  53.9 

8  45  40.27 

21  31  38.4 

12.1 

6.9 

0.49 

3.  17  22.4 

81711.59 

21  19  II. 2 

8.4 

4.8 

0.35 

19 

14  49.4 

845   9.08 

21  3623.6 

12.2 

7.0 

0.50 

4  17  20.0 

8  18  42.04 

21  16  19.9 

8.5 

4.9 

0.35 

20 

14  44.9 

8  44  34-42 

21  41  20.5 

12.2 

7.0 

0.50 

5  17  17-5 

8  20  10.67  +21  13  32.9 

8.5 

4.9 

0.35 

21 

14  40.4 

8  43  56.32 

+21  46  28.6 

12.3 

7.0 

0.51 

6'  17  15.0 

821  37.44'   21  1050.5 

8.6 

4.9 

0.36 

22   1435.8 

8  43  14-78 

21  51  47-7 

12.4 

7-1 

0.51 

7  17  12.5 

823    2.33 

21    8  13.2 

8.7 

5-0 

0.36 

23'  1431-1 

8  42  29.83 

2x57x7-1 

12.5 

7-1 

0.51 

8   17  lo.o 

82425.33 

21    541.1 

8.8 

5.0 

0.36 

241  14  26.4 

8  41  41.46 

22    256.5 

12.6 

7.2 

0.52 

9,  17   7-4 

82546.36 

21    3  14.6 

8.8 

5.0 

0.36 

25   14  21.6 

84049.73 

22    845-3 

12.6 

7.2 

0.52 

10 

17    4.8 

827    5.36'+2i    054.2 

8.9 

5-1 

0.37 

26  14  16.7 

83954.67 

+22  14  43.0 

12.7 

7-2 

0.53 

II 

17    2.1 

82822.31    205840.1 

8.9 

5.1 

0.37 

27 

1411.8 

8  38  56.33 

22  20  48.9 

12.8 

7.3 

0.53  1 

12    1659.4 

82937.19    205632.7 

9.0 

5-1 

0.37 

28 

14   6.8 

8  37  54-74 

2227     2.5 

12.9 

7-3 

0.53 

13'    1656.7 

83049.961   205432.2 

9.1 

5-2 

0.38 

29 

14    1.8 

83649.98 

22  33  23.1 

12.9 

7-3 

0.53 

14    1654.0 

832   0.56I   205238.7 

9.1 

5-2 

0.38 

30 

13  56.8 

8  35  42.09 

223949.9 

13.0 

7.4 

0.54 

15 

16  51.2 

833    8.96+205052.7 

9.2 

5.3 

0.38 

31 

13  51-7 

83431-15 

+22  46  22.3 

130 

7-4 

0.54 

16 

1648.3 

83415.131+204914.7 

9^2 

5.3 

0.39 

32I  13  46.5 

8  33  17-24 

+22  52  59.5 

13-1 

7-5I  0.54  || 
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FOR  TRANSIT  AT  WASHINGTON- 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R-  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor.  Semi- 
Par^  diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

1 

arurfi 

Semi-   Sem. 

diam.'  Paaa. 

Mer. 

h    m 

h    m     s 

0       t      m 

m            m 

8 

h    m 

h    m     8 

»       r       « 

m 

m 

8 

Jan.  o 

17  52.3 

Z2  36  49.85 

-2  32  20.5 

Z.7  17.6 

Z.25 

Feb.  15 

Z451.9 

12  37  12.3^ 

-2  2Z  43.6 

Z.9 

20.  Z 

1-43 

z 

17  48.7 

1237    5.49 

23343.7 

1.7  17-7 

Z.25 

z6 

14  47-7 

12  36  57.05 

2  Z9  50.7 

z.9 

20.2 

1  44  1 

2 

17  45.0 

12  37  20.50 

235     2.7 

z.7  Z7.7 

X-25 

17 

14  43-5 

Z2364Z.09 

2  17  54-1 

1-9 

20.2 

1.441 

3 

1741-3 

12  37  34-88 

236Z7.7 

z.7  Z7.8 

Z.26 

z8 

14  39.3 

Z2  36  24.53 

2  15  53.9 

z.9 

20.3 

1.44' 

4 

17  37-6 

12  37  48.62 

2  37  28.6 

1.7  17-9 

Z.26 

19 

14  35-1 

Z236    7.38 

2  Z3  50.Z 

z.9 

20.3 

1-44 

5 

17  33-9 

12  38     1.72 

-2  38  35-2 

z.7  Z7.9 

Z.27 

20 

Z4  30.8 

123549.65 

-2  zz  42.8 

z.9 

20.4 

1.45 

6 

17  30.1 

12  38  14.17 

2  39  37-7 

z.7   z8.o 

Z.27 

2Z 

Z4  26.6 

123531.34 

2     932.0 

1-9 

20.4 

1.45 

7 

17  26.4 

12  38  25.98 

2  40  35-9 

z.7   z8.z 

Z.28 

22 

1422.3 

Z2  35  12.48 

2   7  z8.o 

z.9 

20.5 

1.45 

8 

17  22.7 

123837-13 

2  41  29.9 

z.7   z8.z 

Z.28 

23 

Z4  z8.z 

12  34  53.09 

2    5   0.8 

z.9 

20.5 

1-45 

9 

17  Z8.9 

12  38  47.63 

2  42  Z9.f 

z.7    Z8.2 

Z.28 

24 

14  13.8 

123433.17 

2     240.4 

1-9 

20.6 

z^6 

lO 

17  15.2 

12  38  57.46 

-243    5-0 

z.7   18.2 

Z.29 

25 

14   9-5 

12  34  Z2.7Z 

-2     0  Z6.9 

1-9 

20.6 

1^6 

IZ 

17ZI.4 

12  39    6.63 

24346.1 

z.7   Z8.3 

Z.29 

26 

14   5-3 

12  33  51.75 

I  57  50.5 

z.9 

20.6 

1.46 

12 

Z7    7.6 

123915-11 

2  44  22.9 

z.7   Z8.3 

Z.3O 

27 

Z4    z.o 

12  33  30.31 

15521.3 

1-9 

20.7 

X.46 

13 

17    3-8 

12  39  22.92 

2  44  55-2 

z.7   Z8.4 

Z.30 

28 

13  56.7 

1233    8.41 

1  52  49-2 

19 

20.7 

1.47 

14 

17   0.0 

12  39  30.05 

2  45  23.2 

1.7   T8.4 

Z.30 

Mar.  I 

13  52.4 

12  32  46.04 

1  50  Z4.4 

z.9 

20.7 

1-47 

15 

16  56.2 

12  39  36.52 

-  2  45  46.7 

z.7   Z8.5 

I-3I 

2 

13  48.1 

12  32  23.22 

-I  47  37.2 

2.0 

20.7 

1-47 

i6 

1652.3 

12  3942-29 

246    5.8 

1.7   Z8.5 

1.31 

3 

1343.8 

12  31  59.97 

1  44  57-6 

2.0 

20.8'  1.47  II 

17 

1648.4 

12  39  47-38 

2  46  20  4 

z.7  z8.6 

1.32 

4 

13  39-4 

Z2  3z  36.30 

1  42  15.5 

2.0 

20.8 

1.48 

i8 

16  44.6 

123951-76 

2  46  30.7 

z  7   z8.6 

Z.32 

5 

13  35-1 

Z2  3Z  Z2.24 

1  39  31-2 

2.0 

20.8 

z.48 

19 

16  40.7 

12  39  55-43 

24636.5 

z.7   Z8.7 

1.33 

6 

13  30.7 

123047.79 

13644.9 

2.0 

20.9 

1.48 

20 

16  36.8 

12  39  58.40 

-2  46  37-7 

Z.8   z8.8 

1-33 

7 

Z3  26.4 

Z2  3022.98 

-I  33  56.4 

2.0 

20.9 

X.48 

21 

i6  32.9 

12  40   0.66 

2  46  34.6 

Z.8   z8.8 

Z.34 

8 

Z322.Z 

12  29  57.82 

z  3Z    6.0 

2.0 

20.9 

X.48' 

22 

16  29.0 

12  40    2.22 

2  46  26.9 

z.8   Z8.9 

1-34 

9 

13  17-7 

Z2  29  32.33 

z  28  Z3.7 

2.0 

20.9 

1.49 

23 

Z625.1 

1240    3.08 

2  46  14.8 

z.8   Z9.0 

1-35 

zo 

1313-3 

Z2  29    6.5Z 

z  25  Z9.8 

2.0 

2Z.O 

1-49 

24 

Z62Z.2 

1240    3.23 

24558.1 

z.8   Z9.0 

1-35 

zz 

13    9-0 

Z2  28  40.39 

z  22  24.3 

2.0 

2Z.O 

1-49 

25 

16  17.3 

12  40    2.69 

-2  45  37-0 

z.8   19.  z 

1-35 

Z2 

13   4.6 

Z2  28  Z3.99 

— z  Z9  27.2 

2.0 

2Z.O 

1.49 

26 

16Z3.3 

1240    1.44 

2  45  "-5 

z.8   Z9.Z 

Z.36 

13 

13   0.2 

12  27  47.31 

z  z6  28.8 

2.0 

2Z.O 

Z.49 

27 

z6   9.4 

12  39  5948 

24441.7 

z.8   Z9.2 

1.36 

14 

12  55-9 

12  27  20.39 

1 13  29.3 

2.0 

2Z.Q 

1.49 

28 

16    5.4 

12  39  56.83 

244    7-4 

z.8   Z9.2 

1-37 

15 

12  51-5 

Z2  26  53.24 

z  zo  28.6 

2.0 

2Z.O 

z.49 

29 

16    Z.4 

12  39  53.48 

2  43  28.7 

z.8   19.3 

1-37 

z6 

12  47-1 

Z2  26  25.88 

z   726.7 

2.0 

2Z.O 

z.49 

30 

15  57-4 

12  39  49.42 

-2  42  45.7 

z.8   Z9.3 

1-37 

17 

Z2  42.7 

12  25  58.33 

-z   424.0 

2.0 

2Z.Z 

1.50 

31 

15  53.4 

12  39  44-67 

24158.3 

z.8   Z9.4 

1.38 

18 

12  38.3 

Z2  25  30.60 

z    z  20.7 

2.0 

2Z.Z 

1.50 

Feb.  I 

15  49.4 

12  39  39.22 

241    6.5 

z.8   Z9.4 

Z.38 

19 

12  33.9 

Z225     2.72 

0  58  z6.8 

2.0 

2I.Z 

1.50 

2 

15  45-3 

123933.10 

2  40  Z0.4 

z.8   Z9.5 

Z.38 

20 

1229.5 

12  24  34.72 

0  55  Z2.2 

2.0 

2I.Z 

1.50 

3 

1541-3 

12  39  26.29 

2  39  10.  z 

z.8   Z9.5 

1.39 

2Z 

Z225.1 

1224     6.60 

052  7.4 

2.0 

2Z.Z 

X.50 

4 

15  37-2 

12  39  18.79 

-238    3.6 

z.8   19.6 

1.39 

22 

Z2  20.7 

Z2  23  38.38 

-049  2.5 

2.0 

2I.Z 

1.50 

5 

15  33.1 

12  39  ZO.61 

2  36  56.8 

z.8   Z9.6 

1-39 

23 

Z2  Z6.3 

12  23  ZO.09 

04557-5 

2.0 

2Z.Z 

1.50 

6 

15  29.1 

12  39    1.76 

2  35  43.8 

1.9   19-7 

1.40 

24 

Z2  ZZ.9 

Z2  22  41.77 

04252.5 

2.0 

2I.I 

1.50 

7 

15  25.0 

12  38  52.24 

2  34  26.6 

Z.9   Z9.7 

1.40 

25 

12    7-5 

12  22  Z3.42 

03947.9 

2.0 

2Z.Z 

1.50 

8 

15  20.9 

12  38  42.04 

233    5.3 

Z.9   Z9.8 

1.4Z 

26 

12     3.1 

12  21  45.06 

03643.8 

2.0 

2Z.Z 

1,50 

9 

15  16.8 

12  38  31.18 

-2  31  39.8 

z.9   Z9.8 

Z.4Z 

27 

1158.7 

Z2  21  Z6.7Z 

-0  33  40.1 

2.0 

2Z.Z 

x.50 

10 

15  12.6 

12  38  19.66 

2  30  10.4 

z.9   19.9 

1.4Z 

28 

1154-3 

Z22048.4Z 

0  30  36.8 

2.0 

2Z.Z 

x.50 

Zl 

15    8.5 

1238    7.50 

2  28  36.9 

z.9   Z9.9 

Z.42 

29 

11  49-9 

12  202O.Z5 

02734.3 

2.0 

2Z.1 

x.50 

Z2 

15    4-4 

12  37  54-68 

2  26  59.4 

z.9  20.0 

Z.42 

30 

II  45.5 

Z2  19  51.97 

0  24  32.9 

2.0 

2Z.Z 

Z.50 

13 

Z5    0.2 

Z2  37  4i«2o 

2  25  Z7.9 

z.9  20.0 

z.42 

31 

II  41.1 

12  1923.88 

02132.5 

2.0 

2Z.Z 

1.50 

14 

1456.0'  123727.ZO 

-2  23  32.6 

z.9  20.  z 

1-43 

Apr.  z 

IZ  36.7 

12  18  55.92 

-0  z8  33.  z 

2.0 

2Z.Z 

z.50 

15 

Z4  51.9!  12  37  12.39 

-2  2Z  43.6 

z.9    20.Z 

Z.43 

2 

1132.3 

12  18  28.08 

-0  Z5  35.0 

2.0 

2Z.Z 

z.50 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declinatioo 

at 

Transit 

Hor. 
Par. 

Semi, 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h    m    a 

9      f      m 

m 

IV 

8 

h    m 

h 

m     8 

•     t     » 

M 

^ 

8 

Apr.  I 

II  36.7 

12  18  55.92 

-0  18  33.1 

2.0 

2I.I 

1.50 

Mayi6 

825.1 

12 

414.12 

+z   924.6 

1.8 

19.6 

1.39 

2 

"  32.3 

12  18  28.08 

0  15  35.0 

2.0 

21. 1 

1.50 

17 

821.1 

12 

4   7-" 

X    954.7 

1.8,  19-5 

1.39 

3 

11  27.9 

12  18    0.39 

0  12  38.4 

2.0 

21.0 

1.50 

18 

8  17.1 

12 

4   0.75 

I  1020.5 

1.8  19.5 

1.38 

4 

"  23.5 

12  17  32.88 

0    9  43-3 

2.0 

21.0 

1.50 

19 

813.0 

12 

3  55.04 

I  10  42.0 

1.8 

19.4 

1.38 

5 

II  19.1 

12  17     5.56 

0   649.6 

2.0 

21.0 

1.50 

20 

8    9.0 

12 

3  49.98      I  10  59.0 

1.8 

19-3 

1.37 

6 

II  14.8 

12  16  38.45 

-0    357.6 

2.0 

21.0 

1.50 

21 

8    5.0 

12 

345.59  +11111.6 

1.8 

19-3 

1-37 

7 

II  10.4 

12  16  11.55 

-0    I    7.6 

2.0 

21.0 

1.49 

22 

8    i.o 

12 

341.8a      I  11  19.8 

1.8 

19.2 

1.37 

8 

II    6.0 

12  15  44.89 

+0    140.5 

2.0 

21.0 

1.49 

23 

757.0   12 

3  38.84I      I  II  23.6 

1.8 

19. 1 

1.36 

9 

II    1.6 

12  15  18.48 

0   4  26.6 

2.0 

21.0 

1.49 

24 

753.0 

12 

3  36.45      I II  23.1 

1.8  19.1 

1.36 

lO 

10  57-3 

121452.36 

0   7  10.6 

2.0 

21.0 

1.49 

25 

749.1 

12 

334.73;     I II  18.3 

1.8  19.0 

1.36 

i       " 

10  52.9 

12  14  26.52 

+0   952.3 

2.0 

20.9 

1.49 

26 

745.2 

12 

333.66 

+1  zi   9.0 

1.8 

19.0 

1.35 

i       " 

10  48.6 

12  14    0.99 

0  12  31.6 

2.0 

20.9 

1.48 

27 

741.2 

12 

3  33.26 

1 10  55.3 

1.8 

18.9 

1.35 

13 

1044.2 

12  13  35.78 

015    8.5 

2.0 

20.9 

1.48 

28 

7  37-3 

12 

3  33-52 

1 10  37.3 

1.8  18.9 

1.34 

M 

1039.9 

12  13  10.91 

0  17  42.8 

2.0 

20.9 

1.48 

29 

733.4 

12 

3  34.44 

I  10  15.0 

1.8 

18.8 

1.34 

15 

10  35.6 

12  12  46.40 

0  20  14.3 

2.0 

20.9 

1.48 

30 

729.5 

12 

3  36.02 

I  948.4 

i.fi 

18.8 

1.34 

i6 

10  31.2 

12  12  22.27 

+0  22  43.0 

2.0 

20.8 

M7 

31 

725.6 

12 

3  38.27 

+x   917-5 

1.8 

18.7 

1.33 

17 

10  26.9 

12  II  58.52 

025    8.9 

2.0 

20.8 

1-47 

June  I 

721.7 

12 

341.16 

z   842.4 

1.8 

18.7 

1.33 

i8 

10  22.6 

12  II  35.18 

02731.9 

1.9 

20.8 

1.47 

2 

717.8 

12 

344-69 

I   8   3.2 

1.8  18.6 

1.33 

19 

10  18.3 

12  II  12.27 

02951.8 

1.9 

20.7 

1.47 

3 

713-9 

12 

348.87 

I   719.7 

1.8!  18.6 

1 

1.32 

20 

10  14.0 

121049.79 

032    8.6 

1.9 

20.7 

1.46 

4 

7iai 

12 

3  53.70 

z   632.0 

1.8  18.5 

1.32 

21 

10   9.7 

12  10  27.75 

+0  34  22.2 

1.9 

20.7 

1.46 

5 

7   6.2 

12 

359.16 

+z   540.2 

1.8 

18.5 

X.31 

22 

10   5.4 

12  ZO    6.18 

0  36  32.3 

1.9 

20.6 

1.46 

6 

7   2.4 

12 

4    5.26 

I   4  44-3 

1.7  18.4 

1.31 

23 

10    I.I 

12    945.10 

0  38  38.9 

1.9 

20.6 

1.46 

7 

658.6 

12 

411.99 

I    344.2 

1.7  18.4 

1.31 

24 

956.8 

12    924.51 

0  40  42.0 

1.9 

20.6 

1.45 

8 

654.8 

12 

4  19.36 

z   2  4ao 

1.7 

18.3 

1.30 

25 

952.5 

12    9    4.41 

04241.7 

1.9 

20.5 

1.45 

9 

651.0 

12 

4  27.36 

z    Z3Z.6 

1-7 

18.3 

1.30 

26 

948-3 

12     844.83 

+04437.8 

1.9 

20.5 

1.45 

10 

647.2 

12 

435.99 

+z   0Z9.2 

1.7 

18.2 

1.30 

27 

9440 

12     825.77 

04630.1 

1.9 

20.4 

1.45 

II 

6434 

12 

4  45.23 

059   2.8 

1.7 

18.2   1.29  II 

28 

939.8 

12    8    7.24 

04818.6 

1.9 

20.4 

1.44 

Z2 

639.7 

12 

455.09 

0  57  42.4 

1.7 

18.1 

1.29 

29 

935.6 

12     749.27 

050    3.3 

1.9 

20.3 

1.44 

13 

635.9 

12 

5    5.58 

056  18.1 

1-7 

18.1 

1.29 

30 

931.3 

12    731-85 

0  51  44.2 

1.9 

20.3 

1-44 

14 

632.2 

12 

5  16.68 

0  54  50.0 

1.7 

18.0 

1.28 

May  I 

927.1 

Z2    715.00 

+05321.1 

1.9 

20.3 

1.44 

15 

628.4 

12 

5  28.38 

40  53  17-9 

1.7 

18.0 

1.28 

2 

922.9 

12    658.72 

05454.1 

1.9 

20..  2 

1.43 

16 

624.7 

Z2 

5  40.70 

051 41.9 

1.7 

17.9 

1.27 

3 

918.7 

12    643.00 

0  56  23.2 

1.9 

20.2 

1-43 

17 

621.0 

12 

5  53-63 

050   1.9 

1.7 

17.9 

1.27 

4 

914.5 

12    627.88 

05748.1 

1.9 

20.2 

1-43 

18 

617.3 

12 

6   7.15 

048  18.2 

1.7 

17.8 

1.27 

5 

910.4 

12    613.35 

059   9.1 

1.9 

20.1 

1.43 

19 

613.6 

12 

621.26 

0  46  30.6 

1.7 

17.8 

1.26 

6 

9   6.2 

12    559.41 

+1    026.0 

1.9 

20.1 

1.42 

20 

6   9.9 

12 

635.96 

+044392 

1.7 

17.7    1.26  11 

7 

9   2.1 

12     546.07 

I    138.9 

1.9    20.1 

1.42 

21 

6    6.2 

12 

651.25 

04244.0 

1.6  17.7^  1.25  !| 

8 

8579 

"    533.34 

z    247.8 

1.9 

20.0 

1.42 

22 

6    2.6 

12 

7   7-12 

04045.3 

1.6 

17.6 

1.25 

9 

853.8 

12    521.23 

I    352.4 

1.9 

20.0 

1.42 

23 

558.9 

12 

723.57 

0  38  42.9 

1.6 

17.6 

1.25 

zo 

849.7 

12   5   9.75 

I   452.7 

1.9 

19.9 

1.41 

24 

555.2 

12 

7  40.59 

0  36  36.8 

1.6 

17-5 

1.24 

II 

845.5 

12     458.89 

+1    548.8 

1.9 

19.9 

1.41 

25 

551.6 

12 

7  58.17 

+0  34  27.2 

1.6 

17.5 

1.24 

12 

841.4 

12    448.64 

I    6  40.6 

1.8 

19.8 

1.41 

26 

548.0 

12 

8  16.30 

032  14. 1 

1.6 

17.4 

1.24 

13 

837.4 

12     439.04 

I    728.1 

1.8 

19.8 

1.40 

27 

5  44-4 

12 

8  34-99 

0  29  57-5 

1.6 

17.4 

1.23 

M 

833.3 

12     430.09 

I    811.2 

1.8 

19.7 

1.40 

28 

5  40.8,  12 

8  54.23 

0  27  37.4 

1.6 

17-3 

1.23 

15 

829.2 

12    421.78 

I    850.1 

1.8 

19.7 

1.40 

29 

537.2 

12 

9  14.01 

025  13.8 

1.6 

17.3 

1.23 

16 

825.1 

12    414.12 

+1    924.6 

1.8 

19.6    1.39 

30 

5  33-6 

12 

9  34-32 

+0  22  47.0 

1.6 

17.2 

1.22 

17 

821.1 

12    4    7.11 

+1   9  54-7 

1.8 

19.5     1.39 

July  I 

530.0 

12 

955.15 

+0  20  16.9 

1.6 

17.2 

1.22 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

1 

S.Tj>f 
Sem.  1 
Pass.  1 
Mer. 

h    m 

h    m     s 

e       '      » 

H 

n 

s 

h    m 

b    m     8 

0       t      m 

n 

m 

«        1 

Mar.  I 

18    1.8 

16  42  52.96  -20  26  17.4 

0.9 

7-8 

0.60 

Apr.  16 

1459.9'  164148.56 

-20  18  47.9 

0.9 

8.4  0.64  II 

2 

17  58.0 

16  43    0.90     20  26  24.4 

0.9 

7-9 

0.60 

X7 

14  55.8;  16  41  37.90 

20  18  22.5 

0.9 

8.4 

0.64 

3   17  54-2 

16  43    8.44     20  26  30.6 

0.9 

7-9 

0.60 

18 

I451.7I   164126.88 

20  17  56.7 

I.O 

8.4 

0.64 

4|  I?  50.4 

164315.56     202636.1 

0.9 

7-9 

0.60 

19 

14  47.6 

16  41  15.53 

20  17  30.4 

I.O 

8.4 

0.64 

5   1746.6 

164322.27     202640.7 

0.9 

7-9 

0.60 

20 

14  43.4 

16  41    3.85 

2017    3-5 

1.0 

8.5  0.64 

6,  17  42.7 

164328.56-202644.5 

0.9 

7-9 

0.60 

21 

14  39.3 

l6  40  51.85 

-20  16  36.1 

I.O 

8.5,  0.64 

7 

17  38.9 

i6  43  34-45|   202647.5 

0.9 

7-9 

0.60 

22 

M  35-2 

164039.52 

20  16    8.2 

I.O 

8.5;  0.64 

8 

17  35-1 

16  43  3992 

20  26  49.7 

0.9 

7-9 

0.60 

23 

14  31.0 

16  40  26.88 

20  15  39.8 

I.O 

8.5  0.64 

9 

1731.2 

16  43  44.97 

202651.2 

0.9 

7-9 

0.61 

24 

14  26.9 

164013.93 

20  15  10.8 

I.O 

8.5  0.64 

10 

17  27.4 

16  43  49.60 

202651.8 

0.9 

8.0 

0.61 

25 

14  22.7 

1640   0.68 

20  14  41.4 

I.O 

8.5  0.65 

II 

17  23.5 

16  43  53.80!- 20  26  51.7 

0.9 

8.0 

0.61 

26 

14  18.6'  163947.14 

-20  14  II.6 

I.O 

8.5  0.65 

12 

17  19.7 

164357-58    202650.7 

0.9 

8.0 

0.61 

27 

14  14.4   163933.32 

2013413 

I.O 

8.5!  0.65 

13 

17  15.8 

1644    0.95 

20  26  48.9 

0.9 

8.0 

0.61 

28 

14  10.3 

16  39  19.23 

2013  10.6 

I.O 

8.6  0.65 

14    17  "-9 

1644    3.89 

202646.5 

0.9 

8.0 

0.61 

29 

14   6.1 

1639    4.85 

20  12  39.5 

I.O 

8.6.  0.65 

15    17    8-0 

16  44    6.40 

202643.3 

0.9 

8.0 

0.61 

30 

14    1.9 

16  38  50.21 

20  12    8.0 

I.O 

8.6,  0.65 

16   17    4.1 

1644    8.49-202639.3 

0.9 

8.0 

0.61 

May   I 

13  57-7   163835.33 

—20  II  36.1 

I.O 

8.6  0.65 

17    17    0.2 

1644  10.16    202634.5 

0.9 

8.0 

0.61 

2 

1353.6   163820.19    2011    3.7 

I.O 

8.6  0.65 

iSi  1656.3 

16  44  11.40    202629.0 

0.9 

8.0 

0.61 

3 

13  49.4'  16  38    4.82 

20  10  31.0 

I.O 

8,6  0.65  ] 

19]  16  52.4 

16  44  12.21     202622.7 

0.9 

8.1 

0.62 

4 

13  45-2 

163749.21 

20   957.9 

I.O 

8.6   0.65  1 

2o|   1648.5 

1644  12.60,    2026  15.8 

0.9 

8.1 

0.62 

5 

1341.0 

16  37  33.38 

20   924.5 

I.O 

8.6  0.65 

2x1    1644.5 

164412.56-2026    8.1 

0.9 

8.1 

0.62 

6 

13  36.8 

16  37  17-33 

-20   850.7 

I.O 

8.6  0.65 

22!    16  40.6 

1644  12.10 

20  25  59.6 

0.9 

8.1 

0.62 

7 

13  32.6|  16  37    1.07 

20   8  16.7 

I.O 

8.6   0.65 

23!    1636.6 

1644  II. 21 

20  25  50.4 

0.9 

8.1 

0,62 

8 

13  28.4 

16  36  44.60 

20   742.4 

I.O 

8.6  0.65 

24I   1632.6 

1644    9.89 

202540.5 

0.9 

8.1 

0.62 

9 

13  24.2 

16  36  27.94 

20   7    7.8 

I.O 

8.6:  0.65 

25     1628.7 

1644    8.16 

20  25  29.9 

0.9 

8.1 

0.62 

10 

13  20.0 

16  36  II. 10 

20   632.9 

I.O 

8.6!  0.65 

26    1624.8 

16  44    6.01 

-20  25  18.6 

0.9 

8.2 

0,62 

II 

13  15-7 

16  35  54-07 

-20.  5  57-7 

I.O 

8,6'  0.65 

27     16  20.8 

1644    3.44    2025    6.6 

0.9 

8.2 

0.62 

12 

13  11.5   163536.87 

20   5  22.2 

I.O 

8.6!  0.6^ 

28    16  16.8 

1644    0.45    202453.8 

0.9 

8.2 

0.62 

13 

13    7-3   16  35  19-51 

20   4  46.6 

I.O 

8.7'  0.65 

29    16  12.8 

164357-05    202440.3 

0.9 

8.2 

0.62 

14 

13    3-1    1635    2.00 

20   4  10.7 

I.O 

8.7  0.66  1 

30'  16    8.8 

16435324    202426.1 

0.9 

8.2 

0.62 

15 

12  58.9 

16  34  44-33 

20   334.6 

I.O 

8.7   0.66 

31!  16    4-8 

164349.03-2024  11.3 

0.9 

8.2 

0.62 

16 

12  54.6 

16  34  26.52 

-20  2  58.3 

I.O 

8.7!  0.66 

^pr  i'  16   0.8 

164344.41     202356.0 

0.9 

8.2 

0.63 

17 

12  50.4 

1634    8.60 

20   221.9 

I.O 

8.7'  0.66 

2 

15  56.8 

164339-39 

20  23  39.9 

0.9 

8.2 

0.63 

18 

12  46.2 

16  33  50.57 

20   145.4 

I.O 

8.7   0.66 

3 

15  52.8 

16433397 

202323.1 

0.9 

8.3 

0.63 

19 

12  41.9 

16  33  32.42 

20    I    8.7 

I.O 

8.7.  0.66 

4 

15  48.8 

164328.15 

2023     5.6 

0.9 

8.3  0.63 

20 

12  37.7 

16  33  14.18 

20   031.9 

I.O 

8.7'  0.66 

5 

15  44-7 

164321.94  -202247.5 

0.9 

8.3 

0.63 

21 

1233-5   163255-86 

-19  59  55.0 

I.O 

8.7   0.66 

6 

15  40.7 

164315.34    202228.8 

0.9 

8.3 

0.63 

22 

12  29.2   16  32  37.45 

19  59  18.2 

I.O 

8.7   0.66 

7 

15  36.6 

1643    8.35    2022    9.5 

0.9 

8.3 

0.63 

23 

12  25.0'  16  32  18.97 

19  58  41-4 

I.O 

8.7   0.66 

8 

1532.6 

16  43    0.97    20  21  49.6 

0.9 

8.3 

0.63 

24 

12  20.7   16  32    0.43 

1958    4-5 

I.O 

8.7   0.66 

9 

15  28.5 

164253.21'    202128.9 

0.9 

8.3 

0.63 

25 

12  16.5 

16  31  41.85 

19  57  27.5 

1.0 

8.7   0.66 

10 

15  24.4 

1642  45.08    2021    7.8 

0.9 

8.3 

0.63 

26 

12  12.3 

16  31  23.24 

-195650.5 

I.O 

8.7'  0.66 

II 

15  20.4 

1642  36.581    202046.0 

0.9 

8.3'  0.63 

27 

12    8.0 

1631    4.60 

19  56  13.6 

I.O 

8.7I  0.66  j 

12 

15  16.3 

164227.70'    202023.5 

0.9 

8.4'  0.64 

28 

12    3.8 

16  30  45.94 

19  55  36.8 

1.0 

8.7   0.66 

13I  15  12.2 

16  42  18.45'    20  20    0.5 

0.9 

8.4;  0.64 

29 

II  59.5   163027.27 

19  55    0.0 

I.O 

8.7!  0,66  ' 

14I  15   8.1 

1 

16  42    8.84    20  19  36.9 

0.9 

8.4 

0.64 

30 

II  55.3   1630   8.59 

195423-3 

I.O 

8.7'  0,66 

15   15    40 

16  41  58.871-20  19  12.7 

0.9 

8.4 

0.64 

31 

1 1  51.0   162949.92^195346.6 

I.O 

8.7  0,66  ' 

161  14  59.9 

164148.56-201847.9 

0.9 

8.4 

0.64 

June  I 

11  46.8J  162931.261    195310.1 

I.O 

8.7;  0.66    J 

SATURN,  1898. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Meaa 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declinadon 

at 

Transit 

Hor. 
Par. 

I 

S.T.of 
Semi-,  Sem. 
diam.   Pass. 

Mer. 

i 

Date. 

,    Mean        Apparent 
1    Time     R.  Ascension 
'       of      1           at 
Transit  1      Transit 

I 

Apparent 
,  Declination 

1          at 
Transit 

Hot. 
Par. 

Semi- 

diam. 

1        ! 

's.T.of 
Sem. 
Pass. 

Mer. 

h    m 

h    m     8 

0     »     » 

- 

li    m  1     b    m    a 

•     ,     . 

» 

m 

8 

June  I 

II  46.8 

16  29  31.26 

-1953  10. 1 

I.O 

8.7:  0.66 

July  16 

838.5'  16  18    8.55I-193326.3 

0.9 

8.4 

0.63 

2 

II  42.5 

16  29  12.63 

19  52  33.7 

I.O 

0.7  0.66 

17 

8  34.4I  16  17  59.48 

19  33  16.6 

0.9 

8.4     0.63     il 

3 

II  38.3 

162854.05 

19  51  57.6 

1.0 

8.7  0.66 

18 

830.3 

16  17  50.76 

1933    7.8 

0.9 

8.4 

0.63 

4 

II  34.0 

16  28  35.51 

19  51  21.7 

I.O 

8.7  0.66 

19 

826.3 

16  17  42.41 

19  32  59-9 

0.9 

8.4 

0.63 

5 

II  29.8 

16  28  17.02 

195045.9 

I.O 

8.7 

0.66 

20 

822.2    161734.43 

19  32  53.0 

0.9 

8.4 

0.63 

6 

II  25.6 

16  27  58.60 

-195010.3 

1.0 

8.7  0.66^ 

21 

8i8.2|  161726.82 

-19  32  47-2 

0.9 

8.4 

0.63 

7 

II  21.3 

16  27  40.24 

19  49  35.0 

I.O 

8.7 

0.66 

22 

8  14. 1    16  17  19.58 

19  32  42.4 

0.9 

8.4 

0.63 

8 

II  ly.i 

162721.95 

1949   0.0 

I.O 

8.7 

0.66 

23 

8  10. 1    16  17  12.73 

193238.5 

0.9 

8.3 

0.63 

i    ^ 

II  12.9 

1627    3.75 

194825.3 

I.O 

8.7 

0.66 

24 

8    6.0'  16 17    6.25 

19  32  35.5 

0.9 

8.3 

0.63 

xo 

II   8.6 

16  26  45.66 

19  47  50.9 

I.O 

8.7  0.66 

25 

8    2.0'  16 17    0.15 

19  32  33-6 

0.9 

8.3 

0.63 

II 

II    4.4 

16  26  27.68 

-1947  16.8 

I.O 

8.7]  0.66 

26 

7  58.0J  16  16  54.42 

-19  32  32.8 

0.9 

8.3 

0.63 

12 

II    0.2 

1626    9.81 

19  46  43.0 

1.0 

8.7  0.66 

27 

7  53.9   16  16  49.08 

19  32  32.9 

0.9 

8.3 

0.63 

13 

10  56.0 

162552.07 

1946   9.7 

I.O 

8.7  0.65 

28 

749.9I  16  16  44.12 

19  32  34.0 

0.9 

8.3 

0.63 

14 

10  51.7 

16  25  34.47 

19  45  36.8 

I.O 

8.6  0.65 

29 

7  45.9,  16  16  39.55 

1932  36.1 

0.9 

8.3 

0.63 

15 

1047.5 

16  25  17.01 

1945   4.4 

I.O 

8.6|  0.65 

30 

7  41.9   16  16  35.38 

19  32  39.2 

0.9 

8.3 

0.63 

16 

1043.3 

16  24  59.68 

-19  44  32.3 

I.O 

8.6  0.65 

31 

737.9   16  16  31.61 

-19  32  43.3 

0.9 

8.2 

0.62 

17 

10  39.1 

16  24  42.52 

1944   0.7 

1.0 

8.6  0.65 

Aug.  I 

733.9!  16  16  28.21 

19  32  48.4 

0.9 

8.2 

0.62 

i8 

10  34.9 

16  24  25.54 

194329.5 

1.0 

8.6i  0.65 

2 

7  30.0   16  16  25.20 

19  32  54.6 

0.9 

8.2 

0.62 

19 

10  30.7 

1624    8.73 

194258.9 

1.0 

8.6  0.65 

3 

7  26.0   16  16  22.59 

1933    1.8 

0.9 

8.2 

0.62 

20 

10  26.5 

162352.10 

19  42  28.8 

1.0 

8.6'  0.65 

4 

7  22.0   16  16  20.38 

19  33  10.0 

0.9 

8.2 

0.62 

21 

10  22.3 

16  23  35.67 

-19  41  59.3 

I.O 

8.6  0.65 

5 

7  18.0 

16  16  18.56 

-193319.3 

0.9 

8.2 

0.62 

22 

10  18.1 

16  23  19.45 

19  41  30.2 

1.0 

8.6  0.65 

6 

714.1 

16  16  17.14 

19  33  29.6 

0.9 

8.2 

0.62 

23 

xo  13.9 

1623    3.44 

19  41    1.8 

1.0 

I.O 

8.6  0.65 

7 

710.1 

16  iQ  16.13 

19  33  40.9 

0.9 

8.1 

0.62 

24 

10  9.7 

16  22  47.64 

194033.9 

8.6  0.65 

8 

7    6.2   16  16  15.51 

193353.2 

0.9 

8.1 

0.61 

25 

10   5.5 

16  22  32.07 

1940   6.7 

1.0 

8.6'  0.65 

9 

7    2.3I  16  16  15.29 

1934    6.5 

0.9 

8.1 

0.61 

26 

10    1.3 

16  22  16.73 

-193940.2 

I.O 

8.6'  0.65 

10 

6  58.3'  i6  16  15.48 

-19  34  20.9 

0.9 

8.1 

0.61 

27 

957.1 

16  22     1.63 

193914-3 

X.O 

8.6  0.65 

II 

6  54.4'  16  16  16.07 

193436.3 

0.9 

8.1 

0.61 

28 

952.9 

16  21  46.78 

19  38  49.0 

I.O 

8.6  0.65 

12 

6  50.5'  16  16  17.07 

19  34  52.7 

0.9 

8.0 

o.6i 

29 

948.7 

16  21  32.18 

19  38  24.5 

1.0 

8.5  0.64 

13 

646.6 

16  x6  18.48 

19  35  10.2 

0.9 

8.0 

0.61 

30 

944.6 

16  21  17.85 

1938   0.7 

I.O 

8.5,  0.64 

14 

642.7 

16  16  20.29 

19  35  28.6 

0.9 

8.0  0.61 

Joly  1 

940.4 

16  21     3.78 

-19  37  37.5 

I.O 

8.5;  0.64 

15 

638.8 

16  16  22.50 

-19  35  48.0 

0.9 

8.0!  0.61 

2 

936.3 

16  20  49.98 

19  37  15.0 

I.O 

8.5  0.64 

16 

634.9 

16  1625.11 

1936   8.4 

0.9 

8.0;  0.60 

3 

9  32.1 

16  20  36.46 

193653.3 

I.O 

8.5  0.64 

17 

631.0 

16  1628.13 

19  36  29.8 

0.9 

7.9I  0.60 

4 

927.9 

162023.23 

19  36  32.4 

I.O 

8.5I  0.64 

18 

627.1 

161631.56 

19  36  52.2 

0.9 

7.9|  0.60 

5 

923.8 

1620  10.29 

19  36  12.3 

I.O 

8.5j  0.64 

19 

623.3 

161635.39    19  37  15.6 

0.9 

7-9 

0.60 

6 

919.6 

16  19  57.63 

-19  35  53.0 

I.O 

8.5  0.64 

20 

619.4 

16  16  39.63 -19  37  39.9 

0.9 

7.9 

0.60 

7 

915.5 

161945.27 

19  35  34.4 

I.O 

8.4'  0.64 

21 

6  15.5 

i6  1644.27 

1938    5.2 

0.9 

7.9 

0.60 

8 

911.4 

16  19  33.23 

19  35  16.7 

I.O 

8.4'  0.64 

22 

6  11.7 

16  1649.31 

19  38  31.6 

0.9 

7-9 

0.60 

9 

9   7«3 

16  1921.50 

19  34  59.8 

I.O 

8.4,  0.64 

23 

6    7.9 

16  16  54.75 

19  38  58.9 

0.9 

7.8 

0.59 

10 

9    3.1 

16  19  10.09 

193443.8 

I.O 

8.41  0.64 

24 

6    4.0 

16  17   0.59 

193927.1 

0.9 

7.8 

0.59 

11 

859.0 

16  18  58.99 

-19  34  28.6 

I.O 

8.4  0.64 

25 

6   0.2 

16  17   6.83 

-19  39  56.3 

0.9 

7.8 

0.59 ! 

12 

854.9 

16  1848.22 

193414-3 

I.O 

8.4  0.64 

26 

556.4 

16  17  13.46 

19  40  26.4 

0.9 

7.8 

0.59  1 

13 

850.8 

16  18  37.79 

1934    i-o 

I.O 

8.4  0.64 

27 

552.6 

16  17  20.49 

194057.4 

0.9 

7-8 

0.59  1 

14 

846.7 

161827.70J     193348.5 

I.O 

8.4 

0.64 

28 

548.8 

16  17  27.91 

194129.4 

0.9 

7-8 

0.59  ; 

15 

842.6 

161817.95'    193336.9 

I.O 

8.4 

0.64 

29 

545.0 

16  17  35.71 

1942    2.2 

0.9 

7.8 

0.59  ; 

16 

838.5 

i6i8*8.55!-i9  33  26.3 

0.9 

8.4 

0.63 

30 

541.2 

16  17  43.91 

-19  42  35.8 

0.9 

7.7 

0.59 

'^ 

834.4 

16  17  59.48:-i9  33  16.6 

0.9 

8.4 

0.63 

31 

537.4 

16  17  52.50 

-194310.3 

0.9 

7.7 

0.59  1 
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FOR  TRANSIT  AT  WASHINGTON. 

Mean 
Time 

Apparent 
R.  Ascension 

Apparent 
Declination 

Hor. 

Semi- 

S.T/>f 

Sem. 

Dftte. 

Mean 
Time 

Apparent 
R.  Ascension 

Apparent 
Declination 

Hor. 

1      ' 

|S.TjoI 

Date. 

of 

at 

at 

Par. 

diam. 

Pasa. 

of 

at 

at 

Par. 

diam.  Pm., 

Transit 

Transit 

Transit 

Mer. 

Transit 

Transit 

Tkvnsit 

Iter,  t 

h    m 

h    m     8 

0     »     •* 

If 

n 

8 

h    m 

h    m    s 

0       r       •» 

w 

•      . 

Jane  I 

II  13.4 

1556    3-63 

-20  13  48.2 

0.5 

1-9 

0.13 

July  16 

810.6 

15  50  10. 1 1 

-19  56  42.8 

0.5 

1.8  ai3  1 

2 

II    9-3 

155553-50 

20  13  19.0 

0.5 

1.9 

0.13 

17 

8    6.6 

1550    5.72 

19  56  30.3 

0.5 

1.8  ai3  ' 

3 

II    5-2 

15  55  43.42 

20  12  50.0 

0.5 

1.9 

0.13 

18 

8    2.6 

1550    1.52 

19  56  18.4 

0.5 

1.8  ai3  1 

4 

II    I.I 

15  55  33.40 

20  12  21.0 

0.5 

1.9 

0.13 

19 

758-6 

15  49  57.51 

1956  7-x 

0.5 

1.8  0.13 

5 

10  57.0 

155523.43 

20  II  52.2 

0.5 

1.9 

0.13 

20 

1 

7  54-6 

15  49  53.70 

19  55  56.4 

0.5 

1.8  0.13 

6 

10  52.9 

155513-53 

-20  II  23.6 

0.5 

1-9 

0.13 

21 

750.6 

15  49  50.09 

-19  55  46.3 

0.5 

1.8  0.13 

7 

1048.8 

1555    3-69 

20  10  55.2 

0.5 

1.9 

ai3 

22 

746.6 

154946.68 

19  55  36.8 

0.5 

1.8  0.13  1 

8 

1044.7 

15  54  53.92 

20  10  26.9 

0.5 

1.9 

0.13 

23 

742.6 

154943-47 

19  55  27.9 

0.5 

1.8  ai3 

9 

10  40.6 

15  54  44.22 

20     958.8 

0.5 

1.9 

0.13 

24 

738.7 

154940.45 

19  55  19.7 

0.5 

1.8  0.13  , 

ID 

10  36.5 

15  54  34.60 

20    930.9 

0.5 

1-9 

0.13 

25 

7  34-7 

15  49  37.63 

195512.1 

0.5 

1.8  ai3 

II 

10  32.4 

15  54  25.07 

-20  9   3.3 

0.5 

1.9 

0.13 

26 

730.7 

154935.02 

-1955   5.1 

0-5 

1.8  a  13 

12 

10  28.4 

15  54  15.62 

20   8  36.0 

0.5 

1.9 

0.13 

27 

726.7 

15  49  32.62 

195458.7 

0.5 

1.8  0.13  ' 

13 

1024.3 

1554    6.25 

20   8    8.8 

0.5 

1-9 

0.13 

28 

722.8 

15  49  30.42 

195453.0 

0.5 

1.8  0.13  ' 

14 

10  20.2 

15  53  56.98 

20   741.9 

0.5 

1-9 

0.13 

29 

718.8 

154928.43 

19  54  47-9 

0.5 

1.8  0.13 

15 

10  16. 1 

155347.81 

20   7  15.2 

0.5 

1.9 

0.13 

30 

714.8 

154926.64 

195443.4 

0.5 

1.8  ai3  1 

i6 

10  12.0 

15  53  38.74 

-20   648.8 

0.5 

1.9 

0.13 

31 

710.9 

154925.06 

-195439-6 

0.5 

1.8  0.13 

17 

lo    7.9 

15  53  29-77 

20   622.8 

0.5 

1.9 

0.13 

Aug.  I 

7   6.9 

154923.68 

195436.4 

0.5 

1.8  0.13  1 

i8 

10    3.9 

15  53  20.92 

20   5  57-1 

0.5 

1.9 

0.13 

2 

7    2.9 

154922.51 

19  54  33.9 

0.5 

1.8  ai3  1 

19 

959.8 

15  53  12.19 

20   531-6 

0.5 

1.9 

0.13 

3 

659.0 

154921.55 

19  54  32.0 

0.5 

1.8  0.13 

20 

9  55-7 

1553    3-56 

20   5   6.5 

0.5 

1.9 

0.13 

4 

655.1 

15  49  20.80 

19  54  30.8 

0.5 

1.8  0.13 

1         j 

21 

951.6 

15  52  55.05 

-20   441.6 

0.5 

1.9 

0.13 

5 

651.1 

15  49  20.27 

-19  54  30.2 

0.5 

i.8l  0.13 

22 

947.6 

15  52  46.66 

20   4  17. 1 

0.5 

1-9 

0.13 

6 

647.2 

15  49  19.94 

195430.2 

0.5 

1.8'  0.13  ' 

23 

9  43-5 

15  52  38.40 

20   353.0 

0.5 

1-9 

0.13 

7 

643-3   154919-82 

19  54  30.9 

0.5 

1.8  0.13 

24 

939.4 

15  52  30.27 

20   329.4 

0.5 

1.9 

0.13 

8 

639-31  154919.91 

19  54  32.3 

0.5 

1.8  0.13 

25 

9  35-4 

15  52  22.28 

20   3   6.2 

0.5 

1-9 

0.13 

9 

635.4   154920.22 

19  54  34-3 

0.5 

1.8  0.13  ' 

26 

9  31-3 

15  52  14.43 

~20    243.3 

0.5 

1.9 

0.13 

10 

631-5 

15  49  20.74 

-19  54  37.0 

0.5 

1.8  0.13  I 

27 

927.2 

1552    6.72 

20    2  20.8 

0.5 

1.9 

0.13 

II 

627.6  154921.48 

19  54  40.4 

0.5 

X.80..3 

28 

923.2 

15  51  59.14 

20     I  58.8 

0.5 

1.9 

0.13 

12 

623.6   X5  49  22.43 

19  54  44-5 

0.5 

1.8'  ai3 

29 

919.1 

15  51  51.71 

20     I  37.1 

0.5 

1.9 

0.13 

13 

619.7   154923.59 

195449.2 

0.5 

i.sl  0.13  ; 

1 

30 

j    915-1 

15  51  44-43 

20     I  15.9 

0.5 

1.9 

0.13 

14 

615.8   154924.96 

19  54  54-5 

0.5 

1.8,  0.13 

July  I 

911.0 

i5  5i37-3o|-2o    055.1 

0.5 

1.9 

0.13 

15 

611.9   154926.55 

-1955   0.5 

0.5 

Jaial 

2 

9   7-0 

155130.32 

20    034.8 

0.5 

1.9 

0.13 

16 

6   8.0   154928.36 

1955   7.3 

0.5 

1.8'  0.13  i 

3 

9    2.9 

155123.50 

20    0  14.9 

0.5 

1.9 

0.13 

17 

6   4.1    154930.38 

19  55  14-6 

0.5 

1.8  0.13  1 

4 

858.9 

15  51  16.83 

19  59  55-5 

0.5 

1.8 

0.13 

18 

6   0.2   154932.62 

19  55  22.6 

0.5 

1.8  ai3  j 

5 

854.8 

15  51  10.33 

19  59  36.5 

0.5 

1.8 

0.13 

19 

556.3   154935-07 

195531.3 

0.5 

1.8  ai3 

6 

850.8 

15  51    3-99 

-1959  18.1 

0.5 

1.8 

0.13 

20 

552.4   154937.74 

-19  55  40.6 

0.5 

1.8  0.13 

7 

846.8 

155057.83 

1959   0.2 

0.5 

1.8 

0.13 

21 

548.5 

15  49  40.63 

19  55  50.6 

0.5 

1.8  0.13  1 

8 

842.7 

155051.83 

19  58  42.8 

0.5 

1.8 

0.13 

22 

544.7 

15  49  43.73 

19  56    1.2 

0.5 

1.8  ai3  1 

g 

838.7 

155045.99 

19  58  25.9 

0.5 

1.8 

0.13 

23 

540.8 

154947-03 

19  56  12.5 

0.5 

1.8  0.13  1 

IG 

834.7 

155040.32 

1958    9.5 

0.5 

1.8 

0.13 

24 

536.9 

154950.54 

195624.5 

0.5 

1.8  ai3  ■ 

II 

830.7 

155034.83 

-195753.7 

0.5 

1.8 

0.13 

25 

533.1 

15  49  54.27 

-195637.1 

0.5 

1.8  0.13  1 

12 

826.6 

155029.52 

19  57  38.4 

1    0.5 

1.8 

0.13 

26 

529.2 

15  49  58.21 

19  56  50.3 

0.5 

i.8|ai3| 

13 

'    822.6 

155024.39 

19  57  23.6 

0.5 

1.8 

0.13 

27 

525.3 

1550    2.36 

1957   4.1 

0.5 

1.8  0.13  1 

M 

8x8.6 

15  50  19.45 

1957   9.4 

0.5 

1.8 

0.13 

28 

521.5 

1550   6.72 

19  57  18.6 

0.5 

1.8  0.13 

15 

814.6 

15  50  14.69 

19  56  55.8 

0.5 

1.8 

0.13 

29 

517.6 

15  50  11.29 

19  57  33-7 

0.5 

1.8  0.13 

iC 

8  10.6 

155010.11 

-195642.8 

0.5 

1.8 

0.13 

30 

513-7 

15  50  16.06 

-19  57  49.4 

0.5 

1.8  ai3 

17 

8    6.6 

1550    5.72 

-195630.3 

0.5 

i.8|  0.13 

31 

5   9.9 

15  50  21.04I-19  58    5.8 

0.5 

1.8  0.1JJ 

URANUS,  1898. 


407 


FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Tnxiait 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi, 
dian. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h 

m    8 

0     f     » 

» 

m 

» 

h    m 

h    m     8 

•       r       v 

• 

* 

8 

Mar.x 

17  25.2 

16 

6  11.92 

-^042    3.1 

0.5 

1.8 

0.13 

Apr.i6 

1421.7 

16    329.73 

-20  34  42.7 

0.5 

1.9 

0.13 

2 

17  21.3 

16 

6  13.15 

2042    6.4 

0.5 

1.8 

0.13 

17 

14  17.6 

16    321.90 

203421.2 

0.5 

1.9 

0.13 

3 

17  17.4 

x6 

614.15 

2042    9.2 

0.5 

1.8 

0.13 

18 

14  13.5 

16    3  13.92 

203359.3 

0.5 

1.9 

0.13 

4 

17  13-5 

16 

6  14.92 

2042  I  X.3 

0.5 

1.8 

0.13 

19 

14    9-5 

16    3    5.81 

2033371 

0.5 

1.9 

0.13 

5 

17   9.6 

16 

6  15.47 

20  42  12.9 

0.5 

1.8 

0.13 

20 

14    5.4 

16    257.57 

203314-4 

0.5 

1.9 

0.13 

6 

17   5-6 

16 

6  15.80 

—20  42  13.8 

0.5 

1.8 

0.13 

21 

14    1.3 

16    249.19 

-20  32  51.3 

0.5 

1.9 

0.13 

7 

17    1.7 

16 

6  15.91 

2042  14. 1 

0.5 

1.8 

0.13 

22 

13  57-3 

16    240.68 

20  32  27.8 

0.5 

1.9 

0.13 

8 

1657.8 

16 

6  15.80 

20  42  13.8 

0.5 

1.8 

0.13 

23 

13  53-2 

16    232.05 

2032     4.0 

0.5 

1.9 

0.13 

9 

1653.8 

16 

6  15.46 

20  42  12.9 

0.5 

1.8 

0.13 

24 

1349.1 

16    223.31 

20  31  39.9 

0.5 

1.9 

0.13 

lO 

1649.9 

i6 

6  14.90 

204211.3 

0.5 

1.8 

ai3 

25 

1345.0 

16    214.45 

20  31  15.3 

0.5 

1.9 

0.13 

II 

i6  46.0 

16 

614.11 

-2042    9.2 

0.5 

1.8 

0.13 

26 

13  41.0 

16    2     5.48 

-20  30  50.5 

0-5 

1.9 

ai3 

12 

16  42.0 

16 

613.10 

2042    6.5 

0.5 

1.8 

0.13 

27 

13  36.9 

16     156.41 

20  30  25.4 

0.5 

1.9 

0.13 

13 

16  38.1 

16 

6  11.87 

2042    3.2 

0.5 

1.8 

0.13 

28 

13  32.8 

16     147.24 

20  29  59.9 

0.5 

1.9 

0.13 

M 

16  34.1 

16 

6  10.42 

204159.3 

0.5 

1.8 

0.13 

29 

13  28.7 

16     137.97 

20  29  34.1 

0.5 

1.9 

0.13 

15 

16  30.1 

16 

6   8.76 

204154.8 

0.5 

1.8 

0.13 

30 

13  24.6 

16     128.60 

2029  8.0 

0.5 

1.9 

0.13 

i6 

16  26.2 

16 

6   6.87 

-20  41  49.8 

0.5 

1.8 

0.13 

May  I 

13  20.5 

16     I  19.14 

-202841.7 

0.5 

1.9 

0.13 

17 

1622.2 

16 

6   4.77 

204144.2 

0.5 

1.8 

0.13 

2 

13  16.4 

16     I     9.59 

20  28  15.2 

0.5 

1.9 

0.13 

i8 

16  18.2 

16 

6   2.45 

204137.9 

0.5 

1.8 

0.13 

3 

13  12.3 

16    059.95 

202748.3 

0.5 

1.9 

0.13 

19 

i6  14.3 

16 

5  59.92 

2041  31.0 

0.5 

1.8 

0.13 

4 

13   8.2 

16    050.24 

20  27  21. 1 

0.5 

1.9 

0.13 

20 

16  10.3 

16 

5  57-17 

2041  23.6 

0.5 

1.8 

0.13 

5 

13   4.2 

16    040.45 

20  26  53.7 

0.5 

1.9 

0.13 

21 

16   6.3 

16 

5  54-21 

-204115.7 

0.5 

1.8 

0.13 

6 

13    0.1 

16    030.59 

--20  26  26.2 

0.5 

1.9 

0.13 

22 

16   2.3 

16 

5  51-04 

2041    7.2 

0.5 

1.8 

0.13 

7 

12  56.0 

16    020.67 

20  25  58.5 

0.5 

1.9 

0.13 

23 

1558.3 

16 

5  47-65 

204058.1 

0.5 

1.8 

0.13 

8 

12  51.9 

16    0  10.69 

20  25  30.5 

0.5 

1-9 

0.13 

24 

15  54-3 

16 

544-06 

204048.3 

0.5 

1.8 

0.13 

9 

12  47.8 

16    0    0.66 

2025   2.4 

0.5 

1-9 

0.13 

25 

15  50-3 

16 

5  40.25 

204038.1 

0.5 

1.8 

0.13 

10 

1243.7 

15  59  50.57 

20  24  34.0 

0.5 

1-9 

0.13 

26 

1546.3 

16 

5  36.26 

-20  40  27.3 

0.5 

1.8 

0.13 

II 

12  39.6 

155940.43 

-2024    5.4 

0.5 

1.9 

0.13 

27 

1542.3 

16 

5  32.07 

20  40  16.0 

0.5 

1.8 

0.13 

12 

12  35.5 

15  59  30.24 

20  23  36.6 

0.5 

1.9 

0.13 

28 

1538.3 

16 

527.68 

2040    4.1 

0.5 

1.8 

0.13 

13 

12  31.4 

15  59  20.01 

2023   7.8 

0.5 

1.9 

0.13 

29 

15  34-3 

16 

5  23.10 

20  39  51.6 

0.5 

1.8 

0.13 

14 

12  27.3 

1559   9-74 

20  22  38,8 

0.5 

1-9 

0.13 

30 

15  30.3 

16 

5  18.32 

20  39  38.6 

0.5 

1.8 

0.13 

15 

12  23.2 

15  58  59.44 

2022   9.7 

0.5 

1.9 

0.13 

31 

15  26.3 

16 

5  13.34 

-203925.1 

0.5 

Z.8 

0.13 

16 

12  19. 1 

155849.10 

—20  21  40.4 

0.5 

1.9 

0.13 

Apr.  I 

15  22.3 

16 

5   8.16 

20  39  II. I 

0.5 

1.8 

0.13 

17 

12  15.0 

15  58  38.74 

2021  ii.i 

0.5 

1.9 

0.13 

2 

15  18.3 

16 

5   2.80 

20  38  56.5 

0.5 

1.8 

0.13 

18 

12  10.8 

15  58  28.36 

20  20  41.7 

0.5 

1.9 

0.13 

3 

15  14.2 

16 

4  57-26 

203841.5 

0.5 

1.8 

0.13 

19 

12   6.7 

15  58  17.97 

20  20  12.2 

0.5 

1.9 

0.13 

4 

15  10.2 

16 

4  51.54 

20  38  26.0 

0.5 

1.8 

0.13 

20 

12    2.6 

1558    7.57 

20  19  42.6 

0.5 

1.9 

0.13 

5 

15    6.2 

16 

445.65 

-20  38  10.0 

0.5 

1.8 

0.13 

21 

II  58.5 

155757-17 

-20  19  13.0 

0.5 

1.9 

0.13 

6 

15     2.1 

16 

4  39.59 

203753.5 

0.5 

1.8 

0.13 

22 

II  54.4 

15  57  46.76 

20  18  43.4 

0.5 

1.9 

0.13 

7 

14  58.1 

16 

4  33.35 

20  37  36.5 

0.5 

1.8 

0.13 

23 

II  50.3 

15  57  36.36 

20  18  13.8 

0.5 

1.9 

0.13 

8 

14541 

16 

4  26.93 

20  37  ig.o 

0.5 

1.8 

0.13 

24 

II  46.2 

15  57  25.96 

20  17  44.2 

0.5 

1.9 

0.13 

9 

14  50.0 

16 

4  20.34 

2037    I.I 

0.5 

1.8 

0.13 

25 

II  42.1 

15  57  15.58 

20  17  14.5 

0.5 

1.9 

0.13 

10 

14  46.0 

16 

4  13.59 

-20  36  42.7 

0.5 

1.8 

0.13 

26 

II  38.0 

1557    5.21 

—20  16  44.9 

0.5 

1.9 

0.13 

ZI 

14  41.9 

16 

4   6.67 

20  36  23.8 

0.5 

1.9 

0.13 

27 

II  33-9 

15  56  54.86 

20  16  15.3 

0.5 

1.9 

0.13 

12 

14  37.9 

16 

3  59.59 

2036   4.4 

0.5 

1.9 

0.13 

28 

II  29.8 

155644.54 

20  15  45.7 

0.5 

1.9 

0.13 

13 

14  33-8 

16 

3  52.35 

20  35  44-7 

0.5 

1.9 

0.13 

29 

II  25.7 

15  56  34.26 

20  15  16.2 

0.5 

1.9 

0.13 

M 

1429.8 

16 

3  44.96 

20  35  24.5 

0.5 

1.9 

0.13 

30 

II  21.6 

15  56  24.01 

20  14  46.8 

0.5 

1.9 

0.13  1 

15 

14  25.7 

16 

3  37.42 

-2035    3.8 

0.5 

1.9 

0.13 

31 

II  17.5 

155613.80 

-20  14  17.5 

0.5 

1.9 

0.13 

16 

14  21.7 

16 

3  29.73 

-20  34  42.7 

0.5 

1.9 

0.13 

June  I 

II  13.4 

1556   3.63 

—20  13  48.2 

0.5 

1.9 

0.13  ! 
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FOR  TRANSIT  AT  WASHINGTON. 

1 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

1    Apparent 
Declination 
at 
Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam 

1 
S.T^f 
Sem. 
Paea. 
Mer. 

b    m 

h    m    8 

• .    '     * 

tt 

M 

8 

h    m 

h    m     8 

•         t         H 

m 

• 

• 

Jan.  o 

10  36.2 

51931.98 

+214345.9 

0.3 

1-3 

O.IO 

Feb.14 

7  35-8 

5  16    o.7£ 

+21  41  59.4 

0.3 

1-3 

0.09 

I 

10  32.2 

5  19  25-26 

21  43  40.8 

0.3 

1-3 

0.10 

15 

731.9 

5  15  58.79 

2142     0.5 

0.3 

1-3 

0-09 

2 

1028.2 

5  19  18.60 

21  43  35-8 

0.3 

1-3 

0.10 

16 

727.9 

5  15  57-00 

2142     1.7 

0.3 

1-3 

0.09 

3 

1024.1 

5  19  11.99 

21  43  30.9 

0.3 

1-3 

O.IO 

17 

723.9 

5  15  55.36 

2142     3.1 

0.3 

1.3 

0.09 

4 

10  20.1 

519    5.45 

21  4326.2 

0.3 

1-3 

O.IO 

18 

720.0 

5  15  53.86 

2142     4.6 

0.3 

1-3 

0.09 

5 

10  16.1 

5  18  58.98 

+21  43  21.5 

0.3 

1-3 

0.10 

19 

7  16.0 

5  15  52.49 

+2142     6.3 

0.3 

1.3 

0.09 

6 

10  Z2.0 

5  18  52.57 

21  43  16.9 

0.3 

1.3 

O.IO 

20 

7  12. 1 

51551.26 

21  42     8.2 

0.3 

1.3 

0.09 

7 

10    8.0 

5  18  46-23 

2x4312.3 

0.3 

1-3 

0.10 

21 

7   8.1 

51550.19 

21  42  10.3 

0.3 

1.3 

0.09 

8 

10    3.9 

5  18  39.97 

2143    7-9 

0.3 

1-3 

0.10 

22 

7    4-2 

5  15  49.26 

21  42  12.5 

0.3 

1.3 

0.09 

9 

9  59-9 

5  18  33.79 

2143    3.6 

0.3 

1.3 

O.IO 

23 

7   0.2 

5154848 

21  42  14.9 

0.3 

1-3 

0.09 

lO 

9  55-9 

5  18  27.69 

+21  42  59.4 

0.3 

1.3 

O.IO 

24 

656.3 

5  15  47.84 

+21  42  17.4 

0.3 

1.3 

0.09 

XI 

9  51-8 

5  18  21.66 

21  42  55.4 

0.3 

1.3  0.10 

25 

652.4 

51547-35 

21  42  20.0 

0.3 

1-3 

0.09 

12 

947.8 

5  18  15.72 

214251.5 

0.3 

1.3    O.IO 

26 

648.4 

5  15  47-01 

21  42  22.8 

0.3 

1-3 

0.09 

13 

943.8 

518   9.88 

21  42  47.7 

0.3 

1.3  0.10 

27 

644.5 

5  15  46.82 

21  42  25.8 

0.3 

1.3 

0.09  1 

14 

939.7 

518    4.13 

21  42  43.9 

0.3 

1.3  0.10 

28 

640.5 

5  15  46.76 

21  42  29.0 

0.3 

1-3 

0.09 

15 

9  35-7 

5  17  58.47 

+214240.4 

0.3 

1.3    O.IO 

Mar.  I 

636.6 

5  15  46.85 

+21  42  32.4 

0.3 

1.3 

0.09 

i6 

931-7 

5  17  52.90 

214237.0 

0.3 

1.3 

0.10 

2 

632.7 

5154710 

21  42  35.9 

0.3 

1.3 

0.09 

17 

927.7 

51747-43 

214233.7 

0.3 

1-3 

0.10 

3 

628.8 

5  15  47.50 

21  42  39.6 

0.3 

1.3 

0.09 

i8 

923.6 

5  17  42.06 

21  42  30.5 

0.3 

1-3 

O.IO 

4 

624.8 

5  15  48.04 

21  42  43.4 

0.3 

1-3 

0.09 

19 

919.6 

51736.79 

21  42  27.4 

0.3 

1-3 

0.10 

5 

620.9 

5  15  48-72 

21  42  47-4 

0.3 

1.3 

0.09 

20 

915.6 

5  17  31.61 

+21  42  24.5 

0.3 

1.3 

O.XO 

6 

6  17.0 

5  15  49-55|+2i  42  51-5 

0.3 

1.3 

0.09 

21 

9  11.6 

5  17  26.54 

21  42  21.7 

0.3 

1-3 

0.09 

7 

613.1 

51550.531   214255.7 

0.3 

1.3 

0.09 

22 

9   7-6 

51721.58 

2142  19.1 

0.3 

1-3 

0.09 

8 

6    9.2 

51551.65.   2143    0.1 

0.3 

1.3 

0.09  ' 

23 

9    3-6 

5  17  16.72 

21  42  16.6 

0.3 

1-3 

0.09 

9 

6    5.3 

51552.93'  2143    4.7 

0.3 

1.3 

0.09  ' 

24 

859.6 

5  17  11-97 

21  42  14.2 

0.3 

1-3 

0.09 

10 

6    1.4 

51554-351+2143   9.5 

0.3 

1-3 

0.09  . 

25 

855.6 

517   7-34 

+21  42  11.9 

0.3 

1.3 

0.09 

Sept.  10 

18  15.2 

53712.25J+22    158.0 

0.3 

1-3 

0.09 

26 

851.6 

5 17    2.82 

2142    9.8 

0.3 

1.3 

0.09 

11 

18  II. 3 

53714.53'   22    157.0 

0.3 

1-3 

0.09  , 

27 

847.6 

5  16  58.42 

2142    7.9 

0.3 

1-3 

0.09 

12 

18    7.4 

5  37  16.66    22    I  55.9 

0.3 

1-3 

0.09 

28 

843.6 

51654.14 

21  42    6.2 

0.3 

1-3 

0.09 

13 

18    3.5 

53718.65    22    154.8 

0.3 

1.3 

0.09  J 

29 

839.6 

5  i6  49.98 

2142    4.6 

0.3 

1.3 

0.09 

14 

17  59.6 

53720.50    22    153.6 

0.3 

1.3 

0.09  ' 

1 

30 

835.6 

5  16  45.94 

+2142    3.1 

0.3 

1.3 

0.09 

15 

17  55.6 

5  37  22.21  +22    I  52.3 

0.3 

1-3 

0.09 ! 

31 

831.6 

5  1642.02 

2142    1.7 

0.3 

1.3 

0.09 

16 

17  51.8 

53723.78    22    150.9 

0.3 

1-3 

0.09 

Feb.  I 

827.6 

51638.23 

2142    0.5 

0.3 

1.3 

0.09 

17 

17  47-9 

53725.19    22    149.4 

0.3 

1.3 

0.09 

2 

823.6 

5  16  34.56 

214159.5 

0.3 

1.3 

0.09 

18 

17  44.0 

5  37  26.46    22    I  47.8 

0.3 

1.3 

0.09 

3 

8  19.6 

5  16  31.01 

21  41  58.6 

0.3 

1.3 

0.09 

19   1740-1 

53727.59    22    146.1 

0.3 

1-3 

0.09 

4 

815.6 

5  16  27.59 

+21  41  57.8 

0.3 

1-3 

0.09 

20   17  36.1 

53728.58I+22    144.4 

0.3 

1-3 

0.09 

5 

811.6 

51624.31 

214157-2 

0.3 

1.3 

0.09 

21 

17  32.2 

53729.41    22    142.6 

0.3 

1-3 

0.09 

6 

8    7.6 

5  16  21.16 

21  41  56.8 

0.3 

1.3 

0.09 

22 

1728.3 

53730.11    22    140.7 

0.3 

1.3 

0.09 

7 

8    3.7 

5  16  18.13 

21  41  56.6 

0.3 

1.3 

0.09 

23 

17  24.4 

53730.67    22    138.7 

0.3 

1-3 

0.09 

8 

7  59-7 

51615.23 

21  41  56.5 

0.3 

1.3 

0.09 

24 

1720.5 

53731-09    22    136.7 

0.3 

1-3 

0.09  1 

9 

7  55-7 

5  16  12.46 

+21  41  56.6 

0.3 

1.3 

0.09 

25 

17  16.5 

53731.35+22    I  34-6 

0.3 

1-3 

0-09  j 

10 

751.7 

5  16   9-8^ 

21  41  56.8 

0.3 

1-3 

0.09 

26'  17  12.6 

53731.47    22    132.4 

0.3 

1-3 

0.09 

11 

747.7 

516   7.35 

21  41  57.2 

0.3 

1-3 

0.09 

27!  17    8.7 

5  37  31-45;  22    130.2 

0.3 

1-3 

0.09 

12 

743.8 

5  16    5.00 

21  41  57.7 

0.3 

1-3 

0.09 

281  17    4.7 

53731.29    22    127.9 

0.3 

1-3 

0.09 

13 

739.8 

516    2.79 

214158.5 

0.3 

1-3 

0.09 

29;  17    0.8 

53730.98!   22    125.5 

0.3 

1-3 

0.09 

M 

7  35-8 

516   0.72+2141  59.4 

0.3 

1.3 

0.09 

30  1656.8 

53730.52+22    123.0 

0.3 

1.3 

0.09 ! 

15 

731.9 

51558.791+2142    0.5 

0.3 

1.3 

0.09 

Oct.    i|  1652.9 

53729-93+22    120.4 

0.3 

1.3 

0.09  \ 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
j  Sem. 
1  Pass. 

Men 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

1 
1 

Hor. 

Par. 

Semi- 
diam. 

S.T.of 
.  Sem. 
■  Pass. 

Mer. 

h    m 

h    m     s 

•       »       n 

m 

If 

8 

h    m 

h    m     8 

•          #          IT 

m 

m 

8 

Oct.  I 

16  52.9 

53729.93+22    120.4 

0.3 

1.3 

0.09 

Nov.  1 6 

1349.3 

5344134 

+21  58  24.1 

0.3 

1.3'   O.IO 

2 

16  49.0 

53729.20 

22      I  17.8 

0.3 

1.3 

0.09 

17 

1345.2 

53435-14 

21  58  19.4 

0.3 

1.3,  O.IO 

3 

16  45.0 

53728.32 

22      I  15. 1 

0.3 

1.3 

0.09 

18 

13  41-2 

5  34  28.87 

21  58  14.7 

0.3 

1.3,   O.IO 

4 

1641. 1 

5  37  27.30 

22     I  12.4 

0.3 

1.3 

0.09 

19 

1337-1 

5  34  22.52 

2158     9.9 

0.3 

I.3I   O.IO 

5 

16  37. 1 

5  37  26. 1 3J   22    I    9.6 

0.3 

1.3 

0.09 

20 

1333-1 

53416.10 

2158    5-1 

0.3 

1.3'  0.10 

6 

16  33.2 

53724.82,-1-22    I    6.7 

0.3 

1.3 

0.09 

21 

1329.1 

5  34    9.61 

+21  58     0.3 

0.3 

1.3.   O.IO 

7 

16  29.2 

5  37  23-37 

22     I     3.8 

0.3 

1.3 

0.09 

22 

13  25.0 

5  34    3.05 

21  57  55-5 

0.3 

I.3J  0.10 

8 

16  25.2 

5  37  21.78 

22     I     0.8 

0.3 

1.3 

0.09 

23 

13  21.0 

5  33  56.43 

21  57  50.7 

0.3 

1.3    O.IO 

9 

16  21.3 

5  37  20.05 

22     057.7 

0-3 

1.3 

0.09 

24 

13  16.9 

5  33  49-74 

21  57  45.9 

0.3 

1.3 

O.IO 

10 

16  17.3 

53718.18 

22     054.5 

0.3 

1.3 

0.09 

25 

13  12.9 

5  33  43-00 

215741.1 

0.3 

1.3 

0.10 

XI 

16  13.4 

53716.17+22    051.3 

0.3 

1.3 

0.09 

26 

13    8.9 

53336.21 

+21  57  36.3 

0.3 

1.3 

0.10 

12 

16    9.4 

53714.02    22    048.0 

0.3 

1.3 

0.09 

27 

13    4.8 

53329.36 

21  57  31.5 

0.3 

1.3 

0.10 

13   i6   5.4 

53711.73I   22    044.7 

0.3 

1.3 

0.09 

28 

13    0.8 

5  33  22.46 

21  57  26.6 

0.3 

1.3 

O.IO 

141  16    1.5 

5  37    9-30    22   041.3 

0.3 

1.3 

0.09 

29 

12  56.7 

53315-52 

21  5721.8 

0.3 

1.3 

0.10 

15'  15  57-5 

5  37   6.74 

22     037.9 

0.3 

1.3 

0.09 

30 

12  52.6 

5  33    8.53 

21  57  17.0 

0.3 

1.3'   O.IO 

1 

i6|  15  53.5 

5  37   4-05 

+22     034.4 

0.3 

1.3 

0.09 

Dec.   1 

12  48.6 

533,1.50 

+21  57  12.2 

0.3 

1.3  0.10 

i7j  1549.5 

5  37    1-23 

22     030.8 

0.3 

1-3 

0.09 

2 

1244.5 

5  32  54.42 

2157   7-4 

0.3 

1-3 

O.IO 

18   1545.5 

5  36  58.27 

22     027.2 

0.3 

1.3 

0.09 

3 

12  40.5 

5  32  47-32 

21  57    2.6 

0.3 

1.3 

O.IO 

19  15  41.6 

53655.17 

22     023.6 

0.3 

1.3 

0.09 

4 

12  36.5 

53240.19 

21  56  57-8 

0.3 

1.3 

O.IO 

20'  15  37.6 

53651.94 

22     0  19.9 

0.3 

1-3 

0.09 

5 

12  32.4 

5  32  33-03 

215653-0 

0.3 

1.3 

O.IO 

21 

15  33.6 

5  36  48.58 

+22     0  16.2 

0.3 

1.3 

0.09 

6 

1228.4 

5  32  25.83 

+21  5648.2 

0.3 

1.3 

O.IO 

22   1529.6 

53645.10 

22     0  12.4 

0.3 

1-3 

0,09 

7 

12  24.3 

5  32  18.61 

215643.4 

0.3 

1.3  0.10  II 

231  1525-6 

5  36  41-49 

22    0    8.6 

0.3 

1.3 

0.09 

8 

12  20.2 

53211.37 

21  56  38.7 

0.3 

1.3 

0.10 

24'  15  21.6 

5  36  37-76 

22     0     4.7 

0.3 

1.3 

0.09 

9 

12  16.2 

532   4-11 

215634.0 

0.3 

1.3 

O.IO 

25!  15  17-6 

53633-91 

22     0     0.7 

0.3 

1-3 

0.09 

10 

12  12. 1 

5  31  56.83 

215629.3 

0.3 

1.3 

O.IO 

26   15  13.6 

5  36  29.95 

+215956.7 

0.3 

1.3 

009 

11 

12     8.0 

5  31  49-53 

+21  56  24.6 

0.3 

1.3 

0.10 

27I  15   9.6 

5  36  25.85 

215952.6 

0.3 

1.3 

0.09 

12 

12     4.0| 

5  31  42-23 

21  56  20.0 

0.3 

1-3 

O.IO 

28   15    5.6 

53621.64 

215948.5 

0.3 

1.3 

0.09 

13 

12     0.0 

5  31  34.92 

21  56  15.4 

0.3 

1.3 

O.IO 

29'  15    1.6 

53617.31 

215944.4 

0.3 

1-3 

0.09 

14 

II  55.9' 

53127.61 

21  56  10.8 

0.3 

1.3 

O.IO 

30'  14  57.6 

1 

5  36  12.87 

215940.2 

0.3 

1-3 

0.09 

15 

II  51.9' 

5  31  20.30 

21  56     6.2 

0.3 

1-3 

O.IO 

31    1453.6 

536   8.31 

+21  59  36.0 

0.3 

1-3 

0.09 

16 

II  47.8 

5  31  12.99 

+21  56     1.7 

0.3 

1.3,  0.10 

Nov.  il  1449.6 

536    3.64    21  59  31.7 

0.3 

1.3 

0.09 

17 

II  43.8 

531    5.68 

21  55  57.2 

0.3 

1.3    O.IO 

2'  1445.6 

53558.87    215927.4 
53553-98    21  59  23.1 

0.3 

1-3 

0.09 

18 

II  39.7 

5  30  58.39 

21  55  52.8 

0.3 

1.3    O.IO 

3|  14  41.6 

0.3 

1.3 

0.09 

19 

1135.7 

5  30  51. II 

215548.4 

0.3 

i.3|  O.IO 

4'  14  37.6 

53548.97    21  59  18.8 

0.3 

1.3 

0.09 

20 

IT  31.6 

53043.83 

215544.0 

0.3 

1.3    O.IO 

5!  14  33-5 

5  35  43.86+21  59  14.4 

0.3 

1-3 

O.IO 

21 

II27.61 

5  30  36.57 

+21  55  39-7 

0.3 

1.3    O.IO 

6|  1429.5 

53538.65    2159   9.9 

0.3 

1.3 

O.IO 

22 

1123.5 

53029.33 

21  55  35.4 

0.3 

1.31   O.IO 

7i  14  25.5 

53533-34'   2159    5.4 

0.3 

1.3 

0.10 

23 

11  19.5 

53022.12 

21  55  31.2 

0.3 

1.3,   O.IO 

8   14  21.5 

53527.93    2159    0.9 

0.3 

1.3 

O.IO 

24 

11  15.4 

5  30  14.94 

21  55  27.0 

0.3 

1.3'   O.IO 

9   M  17.5 

53523.42    215856.4 

0.3 

1.3 

O.IO 

25 

II  II. 4 

530   7.79 

21  55  22.9 

0.3 

1.3'   O.IO 

iO|  14  13.4 

5  35  16.83+21  58  51.9 

0.3 

1.3 

0.10 

26 

II    7-3 

530   0.63 

+21  55  18.9 

0.3 

1.3!   O.IO 

ii|  14   9.4 

5  35  II. 15    215847.3 

0.3 

1.3 

O.IO 

27 

II    3.3 

5  29  53.59 

21  55  14-9 

0.3 

1.31   O.IO 

12   14    5.4 

5  35    5.36    215842.7 

0.3 

1.3 

O.IO 

28 

10  59.2 

52946.55 

21  55  10.9 

0.3 

i.3|  0.10 

13   14    1-3 

53459.48    21  58  38.1 

0.3 

1-3 

O.IO 

29 

1055.2 

5  29  39.55 

2155    7.0 

0.3 

1.3    O.IO 

H  ^3  57-3 

53453-52'   215833.5 

0.3 

1.3 

O.IO 

30 

10  51. 1 

52932.59    2155    3.2 

0.3 

I.3I  0.10 

15   1353.3 

53447.47+215828.8 

0.3 

1.3    O.IO 

31 

10  47.1 

52925.67+215459.4 

0.3 

1.3,  O.IO 

j         16   13  49-3 

5  34  41.34 +21  58  24.1 

0.3 

1.3;   O.IO 

32 

1043.0 

529  iS.8oif2i  54  55-7 

0.3 

1.3'   O.IO 
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ECLIPSES,  1898. 


In  the  year  1898  there  will  be  six  eclipses,  three  of  the  sun  and  three  of  the  moon. 

I. — A  Partial  Eclipse  of  the  Moon^  1898,  January  7,  visible  at  Washington  and  visible 
generally  in  the  eastern  portions  of  North  America,  in  South  America,  Europe,  Asia 
and  Africa. 

ELEMENTS  OF  THE  ECLIPSE. 


Greenwich  mean  time  of  <$>  in  right  ascension,  January  7  12 

h      m         8 
19    17      7.24 

7.24 


m     t 

9  48-7 


Sun's  right  ascension 
Moon's  right  ascension 


Sun's  declination  22 

Moon's  declination  23 

Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


17 

16 
6 


Hourly  motion 
Hourly  motion 


1 1.5  S.  Hourly  motion 

51.0  N.  Hourly  motion 

8.9  Sun's  true  semidiameter 

54  33.0  Moon's  true  semidiameter 


s 

10.91 
128.37 

o  20.1  N. 

6  41.4  S. 
16  16.0 
14  51.1 


TIMES  OF  THE  PHASES. 
d       h      m 

Moon  enters  penumbra  January     7     9  58.7 

Moon  enters  shadow  711  47.5 

Middle  of  the  eclipse  7  12  35.0 

Moon  leaves  shadow  7^3  23.0 

Moon  leaves  penumbra  7  15   11.2 


Greenwich  Mean  Time. 


Contacts  of  Shadow 
with  moon's  limb. 


First 
Last 


CIRCUMSTANCES  OF  THE  ECLIPSE. 

The  moon  being  in  the  zenith 
in  longitude 

from    Greenwich 


Angles    of    position 
from  north  point 


169  to  East 
142  to  West 


4  39  E. 
18  26  W. 


and  in  latitude. 
23     9     N. 

22    59      N. 


II.- 


Magnitude  of  the  eclipse  =  0.157  (moon's  diameter  =  i.o). 

-A  Total  Eclipse  of  the  Sun,  1898,  January  21,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d       h       m      8 

Greenwich  mean  time  of  6  in  right  ascension,  January  21   19  37  26,5 

h      m        s  s  s 

Hourly  motions  10.52  and  147.72 


Sun  and  moon's  R.  A.       20  18  32.82 

Sun's  declination  19  38  40.1    S. 

Moon's  declination  19     6  27.1    S. 

Sun's  equa.  hor.  parallax  8.9 

Moon's  equa.  hor.  parallax     60  11.6 

CIRCUMSTANCES  OF  THE  ECLIPSE. 


Hourly  motion 

Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 


January 


d   h   m 

21  16  45.9 

21  17  48.7 

21  19  37.4 

21  20  49.7 

21  21  52.6 


Longitude  from 
Greenwich. 

21'  38.7  E. 
9  49.7  E. 

68  36.0  E. 
119  5.8  E. 
no     4.0  E. 


o  34.5  N.  I 

II  34.0  N. 

16  15.0 

16  23.3 

Latitude. 

o  28.9  N. 

11  II. I  N. 

12  53.7  N. 
45  47-1  N. 
35  36.9  N. 
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III. — A  Partial  Eclipse  of  the  Moon^  1898,  July  3,  invisible  at  Washington,  but  visible 
generally  in  Europe,  Asia  and  Africa. 

ELEMENTS  OF  THE  ECLIPSE. 

d      h      m       c 

Greenwich  mean  time  of  8  in  right  ascension,  July     3     9     7  13.6 

b      m       8  8 

Sun's  right  ascension  6  51  39.29  Hourly  motion  '        10.31 

Moon's  right  ascension     18  51  39.29  Hourly  motion  163.64 

Sun's  declination               22  ^^  18.6  N.                   Hourly  motion  o  12.7    S. 

Moon's  declination            23  27  57.6  S                     Hourly  Motion  6  51.2    N. 

Sun's  equa.  hor.  parallax                 8.7  Sun's  true  semidiameter  15  44.0 

Moon's  equa.  hor.  parallax  61  21.4  Moon's  true  semidiameter  1642.3 

TIMES  OF  THE  PHASES, 
d       h 


Greenwich  Mean  Time. 


Moon  enters  penumbra  July     3     6  46.0 

Moon  enters  shadow  3     7  45.5 

Middle  of  the  eclipse  3     9  17.4 

Moon  leaves  shadow  3  10  49.2 

Moon  leaves  penumbra  311  48.4 

CIRCUMSTANCES  OF  THE  ECLIPSE, 

Contacts  of  Shadow  Anf^les    of    position  The  moon  being  in  the  zenith 

with  moon's  limb.  from  north  point.  in  longitude  and  in  latitude. 

from  Greenwich 
o  o        <  o         < 

First  49  to  East  63  45  E.  23  37     S. 

Last  71  to  West  19  48  E.  23  16    8. 

Magnitude  of  the  eclipse  =  0.934  (moon's  diameter  =  i.o). 


IV.-  An  Annular  Eclipse  of  the  Sun,  1898,  July  18,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE, 

d       h      m  8 

Greenwich  mean  time  of  6  in  right  ascension,  July  18     8     6     53.4 

h      m       8  8  s 

Sun  and  moon's  R.  A.        7  52  35.88  Hourly  motions    10.04  and  122.15 

Sun's  declination               20  55  58.9  N.                    Hourly  motion  6  26.9    S. 

Moon's  declination            20  7  46.8  N.                    Hourly  motion  8  14.8    S. 

Sun's  equa.  hor.  parallax  8.7  Sun's  true  semidiameter  15  44.5 

Moon's  equa.  hor.  parallax  54  10.5  Moon's  true  semidiameter  14  45.0 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

d       h       m  o         «  o         . 

Eclipse  begins  July     18  5     2.3  157  55.5  W.  15  39.0  S. 

Central  eclipse  begins  18  6  36.1  169  19.2  W.  39  14.2  S. 

Central  eclipse  at  noon  18  8     6.9  120  13.4  W.  42  34.3  S. 

Central  eclipse  ends  18  8  37.5  92  16.3  W.  64  45.3  S. 

Eclipse  ends  18  10  11.4  84  18.5  W.  45  34.8  S. 
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V. — A  Partial  Eclipse  of  the  Sun,  1898,  December  12-13,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d      h      m       s 

Greenwich  mean  time  of  6  in  right  ascension,  December   12  23  53  16.4 

h      m      •  ^  c  • 

Sun  and  moon's  R.  A.       17  23  12.96  Hourly  motions   11.05  ^tnd  165.68 

Sun's  declination              23  10  59.7   S.                   Hourly  motion  o  9.7  S. 

Moon's  declination           24  43  44.9  S.                   Hourly  motion  o  55.0  N. 

Sun's  equa.  hor.  parallax               8.9  Sun's  true  semidiameter  16  15.2 

Moon's  equa.  hor.  parallax    60  55.2  Moon's  true  semidiameter  16  35.2 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Longitnde  from  •  .a:*..^^ 

Greenwich.  Latitude, 

d      h      m  «        «  «       , 

Eclipse  begins  December     12  23  38.4  162  41.4  W.  66  15.2  S. 

Middle  of  the  eclipse  12  23  58.3  174  31.2  E.  66  45.3  S. 

Eclipse  ends  13     o  18.1  152  24.9  E.  65  15.6  S. 

Magnitude  of  greatest  eclipse  =  0.023  (sun's  diameter  =  i.o). 

VI. — A  Total  Eclipse  of  the  Moon,  1898,  December  27,  visible  at  Washington,  the 
moon  rising  eclipsed;  and  visible  generally  throughout  North  and  South  America, 
Europe,  Asia  and  Africa. 

ELEMENTS  OF  THE  ECLIPSE, 

d 
Greenwich  mean  time  of  S  in  right  ascension,  December  27 

h      m      8 

Sun's  right  ascension        18  27  29.45  Hourly  motion 

Moon's  right  ascension       6  27  29.45  Hourly  motion 

Sun's  declination               23  18     7.5  S.                   Hourly  motion 

Moon's  declination           23  30  53.2  N.                  Hourly  motion 

Sun's  equa.  hor.  parallax  8.9                Sun's  true  semidiameter 

Moon's  equa.  hor.  parallax  54    6.4                Moon's  true  semidiamet^       14  43.9 

TIMES  OF  THE  PHASES, 
d       h     m 

Moon  enters  penumbra        December    27     8  32.9 

Moon  enters  shadow  27     9  47.5 

Total  eclipse  begins  27  10  57.5 

Middle  of  eclipse  27  11  42.1 

Total  eclipse  ends  27  12  26.7 

Moon  leaves  shadow  27  13  36.4 

Moon  leaves  penumbra  27  14  50.7 

CIRCUMSTANCES  OF  THE  ECLIPSE. 
Conucts  of  Shadow  Angles    of   position  The  moon  being  in  the  saolth 

with  moon's  limhi  from  north  point  in         longitude  and  in  IatItQd«L 

from  Greenwich 

First  112*  to  East  32  37  E.  23  38    N. 

Last  95  to  West  22  43  W.  23  22    N. 

Magnitude  of  the  eclipse  =  1.384  (moon's  diameter  =  i.o). 

The  regions  within  which  the  first  two  eclipses  of  the  sun  are  visible,  are  laid  down 
on  the  accompanying  charts,  from  which,  by  means  of  the  dotted  lines,  the  Greenwich 
time  of  beginning  and  ending  may  also  be  found,  within  fifteen  or  twenty  minutes. 
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BESSELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE 

OF  THE  SUN,  1898,  JANUARY  21. 

Co-ordinates  of 

Radios  of  Penombra 

Centre    of    Shadow    on 

Dinction  of  Axil  of  Shadow. 

and  Shadow 

Greenwich 
Mean 
Time. 

Fundamental  Plane. 

On  Pnndammtal  Plan., 

S 

y 

tog  sin  </ 
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/' 

h       m 
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+0.02608 

9.52714 

9.97388 

249     32.6 
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17      0 
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40 
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50 
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19      0 
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PATH  OF  THE  SHADOW  DURING  THE  TOTAL  ECLIPSE 

OF  THE  SUN,  1898,  JANUARY  21. 

Greenwich 
Mean 
Time. 

Northern  Limit 

of 
Shadow  Path. 

Central  Line. 

Southern  Limit 

of 
Shadow  Path. 

Duration 

of 

Totality 

in 

Central 

Line. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 
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Longitude  f^om 
Greenwich. 
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I  24.1 

10 

4   I4-0 

38   14.5 

3  53-0 

38  24.5 

3   32.0 

38   34.5 

I  32.5 

15 

4     3-7 

41     1-7 

3  42.2 

41    II. 6 

3  20.7 

41   21.5 

I  39.8 

20 

4     2.3 

43  30.6 

3  403 

43  40.6 

3   18.3 

43   50.6 

I  46.5 

25 

4     7.8 

45  45-3 

3  45-5 

45   55.5 

3  23.2 

46     5.7 

I  52.4  1 

30 

+  4   19.4 

47  49.5 

+  3  56.8 

47  59.9 

+  3  34.2 

48   10.3 

I   57-7 

35 

4   36.0 

49  45.1 

4  13.2 

49  55.6 

3  50.4 

50     6.1 

2     2.4  . 

40 

4   57-2 

51   33.2 

4   34-2 

51   43-9 

4   11.2 

51   54.6 

2     6.5 

45 

5   22.5 

53   15-5 

4  59.4 

53   26.5 

4  36.3 

53   37-5 

2    lo.i   1 

50 

5  51.7 

54   52.9 

5  28.6 

55     4-2 

5     5.5 

55   ^5-5 

2    13.1 

55 

6  24.5 

56  26.4 

6     1.4 

56  37-9 

5  38.3 

56  49.4 

2    15-5 

19     0 

+  7     0.7 

57  56.6 

+  6  37.7 

58     8.3 

+  6  14.7 

58  20.0 

2    17-3 

5 

7  40-3 

59  24.1 

7   17-4 

59  35-9 

6  54.5 

59  47.7    . 

2    18.5   ' 

10 

8  23.2 

60  49.4 

8     0.4 

61      1.4 

7  37-6 

61    13.4 

2    19. 1 

15 

9     9-2 

62   13.2 

8  46.5 

62  25.3 

8  23.8 

62   37-4 

2    19-4  [ 

20 

9  58.3 

63   36.0 

9   35.8 

63  48.2 

9   13-3 

64     0.4 

2    19. 1 

25 

10  50.6 

64  58.3 

10  28.3 

65   10.5 

10     6.0 

65  22.7 

2    18.3   j 

30 

+11  46.1 

66  20.5 

+11   24.1 

66   32.7 

+11     2.1 

66  44.9 

2    17.0 

35 

12  45.2 

67  43.2 

12   23.4 

67   55.3 

12     1.6 

68     7.4 

2    15.I 

40 

13  47-8 

69     7.1 

13   26.3 

69   19.0 

13     4-8 

69  30.9 

2    12.7 

45 

14  54-1 

70  32.6 

.  14   32.8 

70  44.3 

14   11.5 

70  56.0 

2      9.9 

50 

16     4.2 

72     0.5 

15   43-2 

72    12.0 

15  22.2 

72   23.5 

2      6.7 

55 

17   19.5 

73  31.6 

i6  57.8 

73  42.8 

16  37.1 

73  540 

a    3.0 

20     0 

+18   37.5 

75     7-0 

+18    17. 1 

75   179 

+17  56-7 

75   28.8 

I    58.9 

5 

20     1.6 

76  47.7 

19  41-5 

76  58.2 

19  21.4 

77     8.7 

I    54.2 

10 

21    31-7 

78  36.0 

21     II.9 

78  45.8 

20  52.1 

78  55.6 

I    49.1 

15 

23     8.6 

80  33.4 

22    49.1 

80  42.5 

22   29.6 

80  51.6 

I    43.5 

20 

24   53.5 

82  42.3 

24   34-3 

82  50.6 

24   15.1 

82  58.9 

I   37-5 

25 

26  47.9 

85     7-5 

26  28.9 

85   14.6 

26     9.9 

85  21.7 

I   30.9 

30 

+28   55.4 

87  55-5 

+28  36.7 

88     1.2 

+28   18.0 

88     6.9 

I  23.6 

35 

31   20.4 

91   17.0 

31    1.9 

91   20.7 

30  43.4 

91   24.4 

I   15.4 

40 

34   12.4 

95  34-9 

33   54-1 

95   35-5 

33   35-8 

95   36.1 

I     5.9 

45 

37  56.4 

loi   49.5 

37   37.5 

loi    44.2 

37   18.6 

loi   38.9 

0  54.2 

Limits. 

+45   52.0 

119     0.2  E. 

+45  47-1 

119     5-8  E. 

+45   36.2 

119    9-5  E. 

TOTAL  ECLIPSE  01^ 


20*    Longitude  4o*      Eastof 


Note  -  The  hours  ofh^innin^  and  erm 


:«' JANUARY  2PJ1898. 


^(iUnffar&  expressed  OvOreenwicAMeanTlmc. 


ECLIPSES,  1898. 


417 


BESSELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE 

OF  THE  SUN,  1898,  JULY  18. 

Co-ordinates  of 

Radins  of  Pennmbra 

Centre    of    Shadow    on 

Direction  of  Axis  of  Shadow.                 1 

and  Shadow 

Gnenwich 
Mean 
Time. 

Fnndamenul  Plane. 

On  Fundamental  Planeu 
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PATH  OF  THE  ANNULUS  DURING  THE  ANNULAR  ECLIPSE 

OF  THE  SUN,  1898,  JULY  18. 
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34  43.6 

147  46.4 

5  52.5 

7    0 

-30  48.7 

142  12.4 

-32  39.7 

X43  37.2 

-34  30.7 

145    2.0 

5  57-9 

5 

30  56.3 

140    7.0 

32  43- X 

^41  22.7 

34  29.9 

142  38.4 

6    2.4 

10 

31  II. I 

138  10.9 

32  54-7 

139  20.3 

34  38.3 

140  29.7 

6    5.9 

15 

31  32-8 

136  23.2 

33  14. 1 

137  27.4 

34  55.4 

138  32.6 

6    8.6 

20 

32    0.2 

134  41-2 

33  39.9 

135  41-2 

35  19.6 

136  41-2 

6  10.6 

as 

32  31.9 

133    31 

34  IO-7 

133  59.6 

35  49.5 

134  56.1 

6  11.9 

30 

-33    8.9 

131  28.1 

-34  47-3 

132  21.7 

-36  25.7 

133  15-3 

6  12.6 

35 

33  51-5 

129  55.1 

35  29.9 

130  46.2 

37    8.3 

X31  37-3 

6  12.5 

40 

34  39.6 

128  23.2 

36  18.5 

129  11.9 

37  57.4 

130    0.6 

6  1 1.8 

45 

35  33-0 

126  51.5 

37  12.8 

127  37.8 

38  52.6 

128  24.1 

6  10.5    1 

50 

36  32.3 

125  18.6 

38  13.6 

126    2.4 

39  54-9 

126  46.2 

6    8.5 

55 

37  37-4 

123  43.6 

39  21.0 

124  24.9 

41    4.6 

125    6.2 

6     6.1 

8    0 

-38  49.7 

122    4.8 

-40  36.4 

122  43.2 

-42  23.1 

X23  21.6 

6     3.0 

5 

40    9.7 

I20  21.0 

42    0.5 

X20  55.8 

43  51.3 

121  30.6 

5  59-3 

zo 

41  38.2 

118  30.1 

43  34-7 

119     0.4 

45  31.2 

119  30.7 

5  55.0 

15 

43  17-2 

116  29.1 

45  21.9 

116  53.0 

47  26.6 

X17  16.9 

5  50-I 

20 

45    9.6 

114   14.0 

47  26.3 

114  27.9 

49  43.0 

114  4X.8 

5  44.5 

25 

47  21.4 

XII  37.0 

49  57-6 

III  33-8 

52  33.8 

III  30.6 

5  38.0 

30 

-49  52.4 

108  30.3 

-53    5-5 

107  50.3 

-56  18.6 

107  10.3 

5  30.2 

35 

52  39.3 

104  58.9 

57  53-9 

loi  53.2 

63    8.5 

9847.5 

5  19-4 

Limits. 

-^3  32.4 

89    2.7  W. 

-64  45.3 

92  16.3  w. 

-65  44.7 

95  X5.5  W. 

BESSELIAN  ELEMENTS  OF  THE  PARTIAL  ECLIPSE 

OF  THE  SUN,  1898,  DECEMBER  12-13. 

Greenwich 
Mean 
Time. 

Co-ordinates  of  Centre  of  Shadow 
on  Fundamental  Plane. 

Direction  of  Axis  of  Shadow. 

Radius  of  Penumbra 
on  Fundamental  Plane. 

X 

y 

Log  sin  ^ 

Log  cos  d 

/* 

/ 

b        m 

23      30 

40 

50 

—  0.22413 

0.12784 

-0.03154 

-1.53315 
1.53016 

1.52716 

-9.59505 
9.59506 

9.59507 

+9.96344 
9.96344 
9.96344 

353  53.1 
356  23.1 
358  53.0 

+0.54032         - 

0.54031 
0.54030 

0        0 

+  0.06476 

-1.52414 

-9.59508 

+9.96344 

I  23.0 

+0.54029 

ID 
20 

O.16105 
+  0.25735 

1.52110 
— 1.51804 

9.59509 
-9.59510 

9.96344 
+9.96344 

3  53.0 
6  22.9 

0.54028 
+0.54027 

Greenwich 
Mean 
Time. 

LogAjT 

for 
z^Minnte. 

LogA;^ 

for 
X  Minute. 

LogA^ 

for 
X  Minute. 

Log  Tangents  of  Angle 
of  Cone — 

Penumbra. 

h         m 

23         0 

0  0 

1  0 

+7.9836 

7.9836 

+7.9836 

+6.4680 

6.4807 

+6.4932 

+  I.1761 

I.1761 

+  I.1761 

+  7.67463 

7.67463 

+7.67463 

AN:NULAR  ECLIPS 


180° 

160°   Lon 

L^ltu.de        140*'    West 
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^j^a«o^  ending  art  expressed  iw  G/ren»rtckJfeem^7Unr . 
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WASHINGTON  MEAN  TIME/ 


PHASES  OF  THE  MOON. 


New  Moon. 


First  Quarter. 


Full  Moon. 


LastQnartar. 


d     h     m 


d     h     m 


January  21 

February  20 

March  21 

April  20 
May 
June 

July 
August 
September  15 
October  14 
November  13 
December  12 


14  16.5 
2  32.4 

15  28.9 
5  xa.5 

19  50.0 
iz  zi.z 

2  39.0 

17  25-9 
7     2.0 

19  29.1 
7  12. 1 

i8  34«9 


January       28 

February     27 

March  29 

April 

May 

Jime 

July 

August 
September  22 
October  21 
November  19 
December   19 


21  24.5 

18  5.1 

14  32.0 

8  56.5 

o  5-7 

II  45.8 

20  31.7 
3  23-9 
31.2 
i.o 

56.7 
134 


9 
16 

23 
10 


January 

February 

March 

April 

May 

June 

July 

August 

August 

September 

October 

November 

December 


d  h 
7    7 

6  I 

7  16 
6  4 
5  13 
3  21 

3  4 
I  II 
30  19 
29  6 
28  19 
27  II 
27  6 


m 
16.I 
16.0 
20.5 
II.4 
25.5 

3.x 

3.9 

20.6 

42.6 

2.3 
1 0.0 
31.0 
31.0 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


d     h     m 
14  22  36.3 

13  7  26.5 

14  14 
12  21 
12  4 
10    12 


39.8 
20.2 
27.6 
55.9 


9  23  34.6 

8  13  4.8 

7  5  42.6 

7  o  56.5 

5  21  19.5 

5  16  57.4 


APOGEE,  PERIGEE,  AND  GREATEST  LIBRATION. 


Apogee. 


Perigee. 


Greatest  Llbratlon. 


January 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

December 


d      h 

3  23.2 

January 

31  15.6 

February 

28  12.1 

March 

28     8.4 

April 

25     2.3 

May 

22  15.4 

June 

z8  20.9 

July 

16    0.9 

July 

12   12.0 

August 

9    4-5 

September 

6  23.8 

October 

3  20.1 

November 

I  14.7 

December 

29     1.3, 

d 
19 
16 

13 
9 
7 

4 


h 
19.4 
14.2 
21.8 

5.1 

3.7 

II.3 


2  21.0 


31 
28 
24 
19 
15 


8.2 

II.9 

8.8 
14.6 


January 

February 

March 

April 

May 

May 

June 

July 
August 
September  16 
October      13 


13  20.2 


November 
December 


d     h 

12  23 

8  12 

6  22 

3     9 

I     8 

29  12 

26  17 

24  17 

21     I 

7 

4 


9  20 
8    o 


35  E. 

7E. 

19  E. 

2E. 

5E. 

16  £. 

4E. 

10  E. 

8E. 
37  E. 

oE. 
53  E 
41  E. 


d  h 
January  25  12 
February  22  10 
March        21  15 


April 
May 
June 

July 

August 

September  3  3 

September3o  18 

October     27  14 

November  22  19 

December  20  5 


16  21 
13  20 
10  17 

8  21 

6  2 


53  W. 
56  W. 

53  W. 
51  W. 
19  W. 
II  W. 
17  W. 

4W. 

5W. 

50  W. 

54  W. 
22  W. 
50  W. 


FORMULiE  FOR  THE  LIBRATION  OF  THE  MOON. 
Pat  /,  the  inclination  of  the  moon's  equator  to  the  ecliptic  ( s=i^  28'.8  ), 

Q,  the  mean  longitude  of  the  moon's  ascending  node,  (see  page  278),  or  the  mean  longitude 

of  the  descending  node  of  the  moonjs  equator, 
C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk, 
A,  fit  a',  d'  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected 
for  parallax, 
W,  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend- 
ing node,  Qtt 
>»A»Q't([t  the  quantities  defined  on  page  276,  where  their  values  for  the  year  are  given. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  any  time,  by  means  of  the 
following  formulae,  in  connection  with  the  tables  given  on  pages  276  and  277:— 
£^  X  =  —  o'.57  sin  2  ( ^  —  ^ ) 
a  s=  sin  /  cos  ( ft  —  ^ ) 
tan  ^  =  tan  /  sin  ( Q  —  X) 

The  libration  in  latitude 
The  libration  in  longitude 


(B   b 


See  taiUf  page  277* 


_ 


sin  C=  siB  .-  cos(A'  +  A-n)  ^  ^  3i„  ■co3(«'-n') 
cos  6  cos  o 
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STARS  OCCULTED  BY  THE  MOON. 


MEAN  PLACES  FOR  i 

898.0.     (January  0*0—0*382,  Washington. 

) 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  MoUobl 

36  Piscium 

6-3 

h       m       s 
0    II     19.547 

s 
-0.0025 

0           t            m 

+  7  40  25.76 

-0.009 

d  Piscium 

5-3 

0    15    20.912 

—0.000 1 

7  37  25.39 

+0.01 1 

45  Piscium 

6.9 

0    20    26.350 

-K).ooi5 

7     7  38.17 

^.053    , 

58  Piscium 

5.0 

0    41    42.126 

+0.0025 

II  25     4.18 

—0.015 

75  Piscium 

6.0 

I       I    11.648 

+0.0014 

12  24  33.41 

+0.031 

loi   Piscium 

6.3 

I    30    I9.II2 

-0.0005 

+14     8  23.81 

-0.015 

103  Piscium 

6.8 

I  33  45306 

—0.0014 

16    6  28.48 

-0.026 

105  Piscium 

6.3 

I  34  10.534 

+0.0040 

15  53  18.10 

-0.0 1 1 

3  Arietis  . 

6.0 

I  41     2.896 

+0.0014 

16  54     5.46 

—0.014 

4  Arietis  . 

57 

I  42  38.872 

+0.0024 

16  26  52.28 

—0.021 

<  Arietis  . 

5-7 

I  51  46.620 

+0.0020 

+17  19     9.79 

-0.032 

15  Arietis  . 

5-7 

2     4  58-309 

+0.0056 

19     I     8.26 

-0.038 

B.  A.  C.  686 

7.2 

2     8  12.112 

+0.001 1 

19     8  11.75 

0.000 

e  Arietis  . 

5-7 

2  12  27.029 

-0.0012 

19  25  45.12 

-0.008   1 

23  Arietis  . 

7-5 

2  13  28.385 

-o.ooiS 

19  13  15.46 

—0.1 16 

26  Arietis  . 

6.0 

2  24  55.090 

+0.0047 

+19  24     9.02 

-0.032 

B.  A.  C.  782 

7.0 

2  27  54-204 

+0.0050 

18  25  48.77 

+0.008 

V  Arietis  . 

5-7 

2  33     I-37I 

-0.0008 

21  31   13.96 

-o.oii   1 

11  Arietis  . 

6.0 

2  36  36.835 

+0.0018 

19  34  36.14 

-0.055 

47  Arietis  . 

6.0 

2  52  14.830 

+0.0152 

20  15  34-79 

-0.029 

66  Arietis  . 

6.0 

3  22  28.717 

—0.0002 

+20  27     8.35 

-0.124 ! 

7  Tauri     . 

6.0 

3  28  24.081 

+0.0006 

24     7  19-35 

-0.043 

9  Tauri 

7.0 

3  30  58.067 

-O.OOII 

22  52  23.84 

-0.053 

II  Tauri 

6.7 

3  34  40.685 

+0.0004 

24  59  58.15 

-0.021 

g  Pleiadum 

6.3 

3  38  44-323 

+0.0009 

23  58     6.35 

-0.059 

17  Tauri     . 

4-3 

3  38  49.015 

+0.0008 

+23  47  32.81 

-0.059 

18  Tauri 

6.3 

3  39     4-542 

+0.0009 

24  31     8.12 

-0.059 

19  Tauri 

50 

3  39     8.086 

+0.0009 

24    8  49.27 

-0.059 

20  Tauri 

50 

3  39  45329 

+0.0009 

24     2  55.77 

-0.059 

21  Tauri 

7.0 

3  39  49-791 

+0.0009 

24  14     8.83 

-0.059 

22  Tauri 

7.0 

3  39  58327 

+0.0009 

+24  12  33.04 

-0.059 

23  Tauri 

4-7 

3  40  16.231 

+0.0009 

23  37  49-62 

-0.059 

B.A.C. 

1 170 

6.3 

3  42  181426 

0.0000 

23     6  27.77 

-0.048 

26  Tauri 

7.0 

3  42  53.224 

+0.0009 

23  32  3946 

-0.059 

27  Tauri 

4.0 

3  43     5-722 

+0.0009 

23  44  29.04 

-0.059 

28  Tauri 

6.2 

3  43     6-982 

+0.0009 

+23  49  29.21 

-0.059 

33  Tauri 

6.3 

3  51     1-042 

+0.0044 

22  52  45.01 

-0.020 

B.  A.  C. 

1238 

6.3 

3  54  53-246 

—0.0003 

22  54  50.86 

-0.025 

36  Tauri 

6.0 

3  58  15.601 

0.0000 

23  49  29.74 

-0.024 

/  Tauri 

6.0 

4     4  37.080 

-0.0003 

26  12  52.68 

-0.048 

/  Tauri 

5-7 

4  16  22.521 

+0.0032 

+25  23  18.60 

-0.037 

62  Tauri 

6.0 

4  17  50-753 

+0.0010 

24     3  47-24 

-0.028  1 

95  Tauri 

6.3 

4  37     3-199 

+0.0007 

23  53  43-66 

-0.026 

99  Tauri 

6.0 

4  51  37263 

-0.0005 

23  47  20.40 

-0.026 

k  Tauri 

6.0 

4  51  54-873 

+0.0027 

24  53  33-43 

-0.062 

103  Tauri 

6.0 

5     I  53640 

-0.0006 

+24     7  48.78 

-O.OII 

118  Tauri 

5-7 

5  22  59.856 

+0.001 1 

25     4     4-00 

-0.030 

121  Tauri 

6.0 

5  29  13-342 

+0.0002 

+23  58  17.29 

-0.031 

STARS  OCCULTED  BY  THE  MOON. 
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MEAN  PLACES  FOR  1898.0.     (January 

o*.o— 0^.382,  Washington.' 

, 

Name  of  Star. 

Mami- 
tude. 

Right  Ascension. 

Annual 
Proper  Motion 

Annual 
Proper  Motion. 

125  Tauri     .... 

6.0 

h      m       s 

5  33  24.852 

8 
+0.0004 

+25     50     23.25 

n 
-0.031 

132  Tauri 

^•3 

5  42  45-344 

—0.0006 

24     31     5963 

-0.021 

139  Tauri 

5-3 

5  51  39912 

-0.0004 

25     56     28.11 

—0.002 

I   Geminorum  . 

5-0 

5  57  55-204 

0.0000 

23     16        7.68 

-0.102 

2  Geminorum  . 

7.2 

6    0  35.595 

+0.0004 

23     38     51^-82 

-0.015 

3  Geminorum  . 

6.3 

6     3  32.283 

-O.OOOI 

+23     7  47.28 

-0.014 

4  Geminorum  . 

7.4 

6     4  18.764 

-0.0005 

23     0  51.04 

-0.064 

5  Geminorum  . 

6.7 

6     5  16.965 

-0.0004 

24  26  32.39 

-0.064 

8  Geminorum  . 

6.5 

6  10     5.150 

-0.0021 

24    0    8.89 

-0.039 

9  Geminorum  . 

6.3 

^  10  45-339 

—0.0007 

23  46  30.02 

-O.OII 

10  Geminorum  . 

7.0 

6  12  41.425 

— o.ooi8 

+23  38  26.63 

-0.063 

II   Geminorum  . 

7-3 

6  13     6.840 

+0.0009 

23  30  34.80 

+0.006 

d  Geminorum  . 

6.0 

6  45  26.316 

-0.0007 

21  52  52.26 

-0.049 

37  Geminorum  . 

6.3 

6  49     2.421 

-0.0029 

25  30  10.22 

-0.001 

ii»  Geminorum  . 

5-1 

6  56  ii.«940 

-O.OOII 

24  21  38.06 

-0.021 

44  Geminorum  . 

6.0 

6  59  10.009 

—0.0004 

+22  47  24.29 

—0.016 

48  Geminorum  . 

6.0 

7     6  14.625 

-0.0012 

24  17  56.72 

-0.048 

56  Geminorum  . 

5-7 

7  15  55-775 

—0.0048 

20  38  10.02 

—0.021 

58  Geminorum  . 

6.3 

7  17  20.443 

-0.0030 

23     8  29.84 

-0.045 

j     61   Geminorum  . 

6.0 

7  20  55.637 

-0.0013 

20  27  39.95 

-0.025 

63  Geminorum  . 

S'l 

7  21  41.167 

—0.0038 

+21  39  13.30 

—0.120 

79  Geminorum  . 

6.3 

7  39-    9.970 

-0.0040 

20  33  4039 

+0.010 

)     85  Geminorum  . 

6.0 

7  49  •42.754 

—0.0021 

20     9  12.09 

-0.034 

i           B.  A.  C.  2658  . 

7.2 

7  5448.411 

0.0000 

18  31  30.72 

+0.003 

//^Cancri  . 

^.0 

! 

8  17  31.433 

-0.0048 

18  39  34.84 

-0.253 

B.  A.C.2810. 

7.0 

8  18  57.090 

-0.0006 

+17  30  54-38 

-0.122 

d}  Cancri  . 

6.0 

8  20     3.482 

-0.0140 

17  22  56.51 

-0.147 

0  Cancri  . 

S'l 

8  25  46.831 

-0.0050 

18  26  20.33 

-0.068 

(J  Cancri  . 

4.0 

8  38  53.352 

-0.0014 

18  31  44.92 

-0.233 

1     54  Cancri  . 

6.3 

8  45  20.619 

-0.0090 

15  43  43-03 

+0.061 

'       0^  Cancri  . 

5-7 

8  51   33.683 

+0.0042 

+15  42  50.13 

+0.018 

(P"  Cancri  . 

4.0 

8  51  53-444 

+0.0032 

16  58  22.30 

+0.022 

tt'  Cancri  . 

6.3 

9     6  .42.661 

-0.0375 

15  24  24.56 

+0.216 

JT*  Cancri  . 

6.0 

9     9  36.072 

-0.0024 

15  21  53.04 

+0.002 

^  Leon  is  . 

5-3 

9  26  26.894 

-0.0073 

II  45     5-27 

-0.082 

18  Leonis  . 

6.0 

9  40  53.716 

— O.OOIO 

+12  16  46.80 

+0.003 

19  Leonis  . 

7.0 

9  41  56.888 

-0.0057 

12     2  24.82 

+0.148 

10  Sextantis 

6.0 

9  51     1-559 

-0.0070 

9  24  58.62 

+0.010 

II   Sextantis 

6.0 

9  52  48.430 

+0.0003 

8  48     2.95 

-0.032 

16  Sextantis 

6.9 

10     3  54.261 

+0.0006 

6  40  14.69 

—0.013 

43  Leonis  . 

6.5 

10  17  40.254 

-0.0020 

+  73  36.94 

-O.III 

34  Sextantis 

6.7 

10  37  21.454 

-0.0069 

4     6  57.10 

+0.016 

35*  Sextantis 

6.2 

10  38     2,492 

-0.0045 

5  16  53.03 

-0.067 

36  Sextantis 

6.6 

10  39  54.126 

-0.0041 

3     I  27.96 

-0.016 

55  Leonis  . 

6.2 

10  50  27.555 

+0.0065 

I   16  50.05 

-0.014 

p^  Leonis  . 

5-4 

10  58  23.263 

-0.0059 

+  0  32  53-52 

-0.013 

/^  Leonis  . 

6.9 

II     I  41.937 

-0.0279 

2  30  33.08 

-0.086 

/*  Leonis  . 

S'l 

11     8  32.^37 

-0.0026 

+  0  29     7.04 

-0.012 
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STARS  OCCULTED  BY  THE  MOOK 


MEAN  PLACES  FOR  i 

898.0.     (January 

r  0*. 0—0^.382,  Washington/ 

Name  of  Star. 

Haenl- 
tade. 

Right  Ascension. 

Annual 
Proper  Motion 

Declination. 

Annaal 
Proper  Motioa 

e  Leonis  .... 

5-3 

h     m        s 
II    25      6.176 

s 
-fo.0009 

-    2    26    26.63 

•r 
-0.013 

B.  A.  C.  4006 . 

6.1 

II    45    49.506 

-fo.0029 

4  45  58-98 

-0.022 

q  Virginis 

5-7 

12    28    30.788 

—0.0070 

8  53  22.78 

-0.014 

69  Virginis 

50 

13    22      0.596 

-0.0096 

15  26  42.48 

-0.002 

75  Virginis 

6.0 

13    27    24.689 

-0.0029 

14  50  18.32 

-0.012 

83  Virginis 

6.0 

13  38  59-595 

-fo.0006 

-15  39  59-24 

-0.031 

85  Virginis 

6.5 

13  40     5-394 

-0.0051 

15  15  18.17 

^.043 

87  Virginis 

5-8 

13  41  52.371 

+0.0021 

17  20  57.12 

-0.048 

89  Virginis 

5-4 

13  44  19.689 

-0.0079 

17  37  34-57 

-0.031 

B.  A.  C.  4722  . 

5.8 

14     9  46.793 

-0.0027 

17  43  29.72 

-0.015 

42  Libras    .... 

5-7 

15  34  15-010 

-0.0022 

-23  29  11.52 

-0.033      , 

b  Scorpii  .... 

5-3 

15  44  50.424 

-0.0053 

25  26  29.39 

-0.061       1 

A*  Scorpii  .... 

5-2 

15  47  29.133 

-0.0037 

25     I  21.98 

-0.039 

B.  A.  C.  5253 . 

5-8 

15  47  48.239 

-0,0023 

24  13  44.70 

-0.030 

B.  A.  C.  5254 . 

5-8 

15  47  51-508 

-0.0031 

23  40  26.31 

-0.017 

3  Scorpii .... 

6.7 

15  48  32.036 

-0.0023 

-24  56  27.97 

—0.028 

«  Scorpii .... 

3-4 

15  52  40.797 

-0.0019 

25  49  13-33 

-0.045 

B.  AC.  5314. 

5-7 

15  bl  10.750 

-0.0032 

25  34  49-87 

-0.028 

B.A.C.5347. 

6.0 

16     I  54.566 

40.0079 

26     3     7.97 

+0.1 14 

19  Scorpii .... 

5-1 

16  14  29.801 

-0.0023 

23  55  26.46 

-0.064 

<r  Scorpii  .... 

3-4 

16  14  59.198 

-0.0022 

-25  20  52.57 

-0.026 

p  Ophiuchi  (South  Star) . 

50 

16  19  28.043 

-0.0017 

23  12  43.85 

-0.042 

22  Scorpii .... 

5-5 

16  24    0.568 

-O.OOII 

24  53  26.89 

-0.038 

25  Scorpii .... 

7.0 

16  40  36.646 

-0.0004 

25  20  33.04 

-0.004 

18  Ophiuchi 

6.7 

16  43  31.823 

-0.0027 

24  37  42.76 

-0.044 

B.  A.  C.  5709 . 

6.3 

16  53  43-OIO 

+0.0007 

-24  56  12.32 

+0.01  I 

26  Ophiuchi 

6.1 

16  53  54-511 

+0.0015 

24  50     0.56 

—0.007 

31  Ophiuchi 

6.7 

16  58  27.026 

+0.0001 

25  29  58.53 

-0.008 

B.  A.  C.  5800 . 

7-5 

17     7  53-055 

—0.0020 

26  51  45.08 

-0.104 

A  Ophiuchi 

4.9 

17     9    4-553 

"0.0364 

26  27     9.93 

-I.  156 

B.A.  C.5813. 

6.8 

17     9  57-054 

-0.0360 

-26  23  59.55 

-I. 158 

38  Ophiuchi 

6.7 

17  II   18.846 

—0.0062 

26  31     0.92 

-0.074 

39  Ophiuchi  (South  Star) . 

6.0 

17  II  47.347 

-0.0060 

24  10  33.62 

-0.035 

B.  A.  C.5831. 

6.9 

17  II  53-317 

+0.0073 

23  57  37.95 

—0.104 

B.  A.  C.  5846 . 

6.8 

17  15  26.103 

-0.0055 

24  48  10.70 

—0.040 

B.  A.  C.  5868 . 

7.0 

17  18  52.148 

+0.0008 

-24    9     1-05 

-0.007 

C*  Ophiuchi 

5-2 

17  25  11.492 

—O.OOII 

23  53     1-46 

-0.036 

63  Ophiuchi 

6.6 

17  48  37.433 

-0.0004 

24  51  5925 

+0.002 

B.A.C.6066. 

7-3 

17  50  53-477 

-O.OOOI 

23  bS  28.56 

-0.022 

4  Sagittarii 

5-4 

17  53  33-924 

-0.0006 

23  48  24.24 

-0,066 

5  Sagittarii 

7.0 

17  53  56.416 

+0.0031 

-24  16  32.89 

-0.035  : 

7  Sagittarii 

5-9 

17  56  36.045 

-0.0018 

24  16  52.41 

-0.013 

9  Sagittarii 

6.0 

17  57  37-123 

-0.0020 

24  21  46.29 

—0.026 

B.A.C.6161. 

5-7 

18     5  29.873 

+0.0003 

23  43  20.97 

-0.070 

B.  A.  C.  6304 . 

7.0 

18  27     0.223 

-0.0014 

24  II     2.07 

-0.021 

24  Sagittarii 

5-9 

18  27  39.618 

— O.OOI2 

-24    6  28.67 

-0.009 

25  Sagittarii 

6.3 

18  28  18.664 

+0.0049 

24  17  58.73 

+0.009 

B.  A.  C.  6343  . 

6.3 

18  32  18.479 

-0.0014 

-23  35  30.92 

-0.033J 
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MEAN  PLACES  FOR  1898.0.     (January 

od.o— 0*  382,  Washington.) 

Name  of  Star. 

Maeni- 
tnde. 

Right  Ascensioa 

Annual 
Proper  Motion 

DtfclinatioD. 

Annual 
Proper  Motion. 

26  Sagittarii 

6.6 

b     m        s 

18  35  38.330 

s 
+0.00x2 

0            #            w 

-23  55  41-97 

ft 
-0.030 

B.  A.  C.  6369 

6.2 

18  38  33-345 

-O.OOII 

25     6  45.97 

-0.030 

28  Sagittarii 

5-6 

18  40  11.499 

+0.0006 

22  29  57.23 

-0.022 

'     30  Sagittarii 

6.6 

i8  44  42.551 

-0.0050 

22  16  44.43 

-0.038 

31   Sagittarii 

7.0 

18  46     0.720 

-0.0003 

22     2  27.82 

-0.044 

v^  Sagittarii 

5-0 

18  48     0.620 

-o.ooig 

-22  52  13.34 

-0.031 

V*  Sagittarii 

51 

18  48  57.159 

+0.0062 

22  47  54.81 

—0.025 

1           B.  A.  C.  6448 

6.4 

18  49  50.153 

-0.0003 

23  18  12.19 

-0.018 

6  Sagittarii 

3.8 

18  58  34.260 

+0.0041 

21  53  27.17 

-0.073 

It  Sagittarii 

31 

19     3  41.899 

-0.0014 

21   II     8.61 

-0.044 

B.  A.  C.  6607 

5-9 

19  14  31.481 

-0.0009 

-22  35  33.39 

-0.020 

X^  Sagittarii 

5.6 

19  19  19.268 

—0.0025 

24     9  43.62 

-0.017 

50  Sagittarii 

5-9 

19  20  14.127 

+0.0004 

21  58  42.84 

-0.009 

1      /  Sagittarii 

5-2 

19  40  24.738 

-0.0106 

20    0  22.78 

-0.096 

'     57  Sagittarii 

6.1 

19  46  16.455 

+0.0004 

19  18  14.59 

-0.066 

ff  Capricorni 

5-6 

20  13  30-533 

-0.0004 

-19  26  12.62 

-0.008 

'       p  Capricorni 

5-3 

20  23     2.613 

-0.0013 

18     9     2.95 

—0.020 

1           B.  A.  C.  7044 

7.0 

20  23   II. 131 

+0.0007 

18  12  37.21 

-0.148 

0  Capricorni 

6.2 

20  24     3.074 

0.0000 

18  55  14.70 

-0.083 

T*  Capricorni 

7.0 

20  31   38.144 

+0.0052 

15  30     2.18 

-0.040 

T*  Capricorni 

5-6 

20  33  34.197 

+0.0001 

-15  18  45.44 

—0.029 

u  Capricorni 

5-7 

20  34  14.646 

-0.0021 

18  29  51. II 

-0.002 

B.  A.  C.  7263 

5-9 

20  51   58.016 

+0.0046 

16  25  27.87 

-0.029 

8  Aquarii 

6.8 

20  54  18.528 

-0.0030 

13  26  49.95 

-0.012 

9  Aquarii 

6.8 

20  55  31.065 

-0.0017 

13  55  44-90 

-0.013 

29  Capricorni 

5-7 

21   10     6.186 

+0.0016 

-15  35  43.21 

-0.003 

18  Aquarii 

5-7 

21   18  37.183 

+0.0061 

13  18  5755 

-0.008 

B.  AC.  7562 

5-5 

21   39  28.962 

+0.0047 

9  30  19.86 

0.000 

C^  Capricorni 

5-5 

21  39  33-939 

-0.0005 

9  33     3-37 

-0.005 

C  Capricorni 

6.4 

21  40  49.740 

-0.0008 

9  44  48.63 

-0.007 

X  Capricorni 

5-7 

21  41     2.705 

+0.0009 

-II  50  11.63 

-0.022 

50  Capricorni 

6.9 

21  41   12.219 

+0.0009 

12     9  55.15 

-0.141 

B.  A.  C.  7620 

6.5 

21  48     9.2.. 

10  47  32.82 

—0.067 

30  Aquarii 

5-8 

21  57  54-531 

+0.0015 

7    0  55.38 

+O.OOI 

36  Aquarii 

6.3 

22     4     3.240 

+0.0021 

8  41   13.81 

+0.045 

44  Aquarii 

6.4 

22  II  46.972 

-0.0014 

-  5  53  47-02 

+0.031 

p  Aquarii 

5-6 

22  14  49.964 

+o.cx)o6 

8  19  59.80 

-0.007 

51  Aquarii 

5-8 

22  18  48.119 

+0.0012 

5  21   11.95 

-0.002 

K  Aquarii 

5-2 

22  32  28.499 

-0.0051 

4  45  15-01 

-0.122 

B.  A.  C.  7951  (mean) 

6.7 

22  42  34.499 

-0.0150 

4  45  28.69 

-0.286 

3  Piscium 

6.4 

22  55  23.836 

—0.0031 

-  0  21  41.09 

+0.021 

K  Piscium 

4-7 

25  21  42.194 

+0.0046 

+  0  41  49.02 

-O.III 

9  Piscium 

6.6 

23  22     1.336 

+0.0032 

0  33  42.73 

-0.051 

15  Piscium 

6.6 

23  30  15-531 

-<).oo77 

0  44  58.19 

-0.041 

16  Piscium 

5-8 

23  31   10.977 

-0.0080 

I  32  10.13 

+0.056 

X  Piscium 

4-5 

23  36  50-504 

-0.0098 

+  I   13     6.57 

-0.172 

19  Piscium 

4.9 

23  41   10.743 

-<).oo39 

2  55  15.01 

—0.032  1 

22  Piscium 

5-0 

23  46  44.463 

-0.0008 

+  2  21  47.89 

-0.020 
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OCCULTATIONS,  1898. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                 \ 

JANUARY. 

Thb  Star's 

At  Conjunction  in  R  A 

Umitinc. 
Parallels. 

Red'ns  from 

Name. 

Mag. 

i898.a 

Apparent 
Decimation. 

Washinicton 
Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y 

N.     s  J 

Aa 

Aa 

8 

tt 

0       1 

d     h     m 

fa      m 

• 

0 

15  Arietis 

57 

+  1.46 

+12.0 

+19     1.3 

1     5     97 

-  2     9.0 

-0.8754 

0.5184 

+0.1806 

-7 

-71 

B.A.C.686 

7.2 

1.48 

12.0 

19     8.4 

6  47.3 

-  0  34-3 

-07135 

0.5191 

0.1783 

+  3 

-71. 

e  Arietis 

57 

I.5I 

12.0 

19  26.0 

8  55-4 

+  I  300 

-0.6587 

0.5196 

0.1750 

+  61-69 

23  Arietis 

7-5 

1.52 

12.0 

19  13.5 

9  26.1 

+  I  597 

-03403 

0.5201 

01743 

+24 !  -51 1 

26  Arietis 

6.0 

1.59 

11.9 

19  24.3 

15     9.0 

+  7  32.1 

+0.4307 

0.5223 

0.1655 

+69-9 

V  Arietis 

5-7 

+  1.65 

+12.4 

+21    31.4 

19     9.9 

+11  25.5 

-1.2571 

0.5239 

+0.1590 

-41-68 

fi  Arietis 

6.0 

1.66 

11.7 

19  34  8 

20  56.2 

-10  51.5 

+1.1707 

0.5246 

0.1 561 

+90+39 

e  Arietis 

4.6 

1.77 

II.7 

20  56.1 

a  5   8.9 

-  2  54-3 

+0.8970 

0.5281 

0.1420 

+90 !  +20 

66  Arietis 

6.0 

^95 

11.4 

22  27.3 

19   9.9 

+10  39.9 

+1.0259 

0.5340 

0.1 160 

+90 '  +32 

7  Tauri 

6.0 

1.99 

11.7 

24    7-5 

21  59.0 

-10  36.4 

-0.5074 

0-5351 

0.1 105 

+14   -54 

9  Tauri 

7.0 

+2.03 

+11. 2 

+22  52.6 

23  12.0 

-  9  25.8 

+1.0113 

0.5356 

io.1082 

+901+32 

II  Tauri 

6.7 

2.06 

11.6 

24    0.2 

3  0  57.5 

-  7  43-6 

-1.1616 

0.5363 

0.1045 

-33  -65 

g  Pleiadum 

6.3 

2.07 

II. 2 

23  58.3 

2  52.5 

-  5  52.3 

+0.1796 

0.5371 

0.1007 

+53  -15 

17  Tauri 

4-3 

2.07 

II. 2 

23  47  7 

2  54  7 

-  5  50.2 

+0.3787 

05371 

0.1006 

+66-5 

18  Tauri 

6.3 

2.08 

"•3 

24  31-3 

3    2.1 

-  5  431 

-0.4154 

0.5371 

0.1003 

+19J-47. 

19  Tauri 

5.0 

+2.08 

+11. 2 

+24     9.0 

3    37 

-  5  41.5 

+0.0001 

0.5372 

■^o.Ioo3 

+42 '  -24 

20  Tauri 

50 

2.08 

11.2 

24     31 

3  21.3 

-  5  24.5 

+0.1388 

0.5373 

0.0997 

+50. -17 

21  Tauri 

7.0 

2.08 

II. 2 

24  14-3 

3  23.3 

-  5  22.5 

-0.0658 

0.5373 

0.0996 

+37 ;  -27 

22  Tauri 

7.0 

2.08 

II. 2 

24  12.7 

3  27.3 

-  5  18.7 

-0.0296 

0.5373 

0.0995 

+40  -25 

23  Tauri 

4-7 

2.08 

II. I 

23  38.0 

3  35.8 

-  5  10.5 

+0.6270 

0.5374 

00992 

+88   +  9 

V  Tauri 

3.1 

+2.08 

+11. 1 

+23  47-6 

4     8.3 

-  4  390 

+0.5037 

0.5374 

•1^0.0981 

+76I+  2 

26  Tauri 

7.0 

2.08 

109 

23  32.8 

4  497 

-  3  59  0 

+0.8433 

0.5378 

0.0966 

490  +22 

27  Tauri 

4.0 

2.08 

II. 0 

23  44  7 

4  55  6 

-  3  53-3 

+0.6340 

0.5379 

0.0965 

+89  +  9 

28  Tauri 

6.2 

2.08 

II.O 

23  497 

4  56.2 

-  3  527 

+0.5424   0.5379 

0.0964 

+80+5 

36  Tauri 

6.0 

2.17 

10.4 

23  497 

12     1.6 

+  2  587 

+1.1743   0.5405 

0.0816 

+90  +48 

p  Tauri 

6.0 

+2.24 

+10.6 

+26  13.1 

14  59  I 

+  5  50  4 

-1.2482 

0.5415 

+0.0753 

-47   M 

X  Tauri 

57 

2.28 

99 

25  23.5 

20  25.8 

+11     6.2 

+0.0475 

0.5432 

40.0634 

+45 .  -18 

125  Tauri 

6.0 

2.61 

5.6 

25  50.5 

6    7  33  8 

-  2  57  2 

+0.3727 

0.5492 

-0.0172 

+66:+  4 

139  Tauri 

5.3 

2.66 

4-5 

25  56.5 

15  50.1 

+  5     2.2 

+0.0381 

0.5491 

0.0365 

+44  1  -16 

e  Geminorum 

3-2 

275 

1-3 

25  139 

12  47.2 

+  I  16.8 

-0.4442 

0.5462 

0.0841 

+17  1-47 

37  Geminorum 

6.3 

+2.77 

+  0.6 

+25  30.2 

18     1.2 

+  6  20.4 

-1. 2120 

0.5449 

-0.0955 

-40  -64 

u  Geminorum 

57 

2.75 

+  0.1 

24  21.6 

21  195 

+  9  32.0 

-0.2793 

0.5440 

0.1026 

+261  -39 

48  Geminorum 

6.0 

2.76 

-  0.6 

24  17  9 

7     I  58.8 

-  9  58.0 

-0.7112 

0.5427 

0.1124 

+  2 

-65 

6  Geminorum 

3-5 

2.72 

I.I 

22  10.2 

5  36.3 

-  6  277 

+1.2115 

0.5417 

0.1 198 

+90 

+48 

58  Geminorum 

6.3 

2.74 

1-3 

23     8.5 

7    90 

-  4  58.0 

-0.0459 

0.5410 

0.1229 

+40 

-28 

85  Geminorum 

6.0 

+2.66 

-  3.5 

+20    9.1 

22  25.9 

+  9  49.0 

+1.1243 

0.5356 

-0.1 52 1 

+90 

+35 

</^  Cancri 

6.0 

2.60 

51 

18  39.5 

8  II  49.2 

-  I   13.3 

+0.5681 

0.5304 

0.1750 

+80'-  3: 

d  Cancri 

57 

2.58 

5.6 

18  26.2 

15  50.6 

+  2  40.5 

+0.0918 

0.5289 

0.1813 

+471-28, 

S  Cancri 

4.0 

2.55 

6.5 

18  31.6 

22  16.9 

+  8  54.8 

-1.2039 

0.5264 

0.1909 

-32  1  -71 

54  Cancri 

6.3 

2.49 

6.5 

15  43.6 

0     I  28.3 

-II  597 

+1.2270 

0.5252 

0.1955 

+90  +39 

0^  Cancri 

57 

+2.48 

-  6.8 

+15  42.7 

4  33.5 

-  9    04 

+0.6264 

0.5242 

-0.1997 

+85-3' 

(fi  Cancri 

6.0 

2.49 

69 

15  58.3 

4  43  3 

-  8  50.8 

+0.3184 

0.5240 

0.1999 

+61    -19 

^i  Cancri 

6.3 

2.48 

7.6 

15  24.3 

12     7.9 

-  I  39.8 

-0.5835 

0.5215 

0.2093 

+11 1  -70 

TTa  Cancri 

6.0 

2.43 

7-8 

15  21.8 

13  350 

-  0  154 

-0.8427 

0.5210 

0.2111 

-4I-75 

f  Leonis 

5-3 

2.34 

8.1 

II  45.0 

22     6.1 

+  8     0.3 

+1.2266 

0.5183 

0.2206 

+90 1+35 

18  Leonis 

6.0 

+2.28 

-  8.8 

+12  16.6 

10    5  28.1 

-  8  50.9 

-0.9962 

0.5163 

^.2279 

-12  '  -78 

19  Leonis 

7.0 

2.29 

8.8 

12     2.3 

6     0.4 

-  8  19.5 

-0.8609 

0.5162 

0.2284 

-4   -78 

10  Sextantis 

6.0 

2.23 

8.8 

9  24.8 

10  397 

-  3  48  5 

+0.8915 

0.5152 

0.2325 

+90 1  +  8 

II  Sextantis 

6.0 

2.21 

87 

8  47-9 

II   3^0 

-  2  57.8 

+1.3498 

0.5146 

0.2333 

+90 1*48 

TT  Leonis 

50 

2.20 

8.8 

8  319 

12  36.8 

1     -  I  547 

+1-3843 

0.5146 

0.2342 

+90 1+55 

43  Leonis 

6.5 

+2. 1 1 

-  9  4 

+  7     3  5 

11     0  24.5 

!     +  9  318 

+0.1483 

0.5129 

-0.2425 

+50 '-33' 

34  Sextantis 

6.7 

2.00 

95 

4     6.8 

10  365 

1     -  4  34  3 

+0.7895 

0.5123 

0.2479 

+90 

Q 

35>  Sextantis 

6.2 

2.00 

9.8 

5  16.7 

10  57.8 

-  4  13.5 

-0.5411 ;  0.5123 

0.2481 

+14 

-74' 

/3  Leonis 

6.2 

1.88 

9.9 

2  30.4 

23  12.9 

+  7  39  9 

-0.6565 

0.5128 

0.2521 

+  8 

-85 1 

/*  Leonis 

57 

1.84 

95 

+  0  29.0 

12    2  44-8 

+11     5^ 

+0.5973 

0.5132 

0.2528 

+80 

-II 

B.  A.  C.  4006 

6.1 

+1.65 

-  8.6 

-  4  46.1 

21  497 

+  5  36.3 

+1.2963 

0.5176 

^.2527 

+85 

+37 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY.                                                                                        ' 

The  Star's 

At  Conjukction  in  R.  A. 

ParallelflL 

Red'ns  from 

Name. 

Mag. 

z898.a 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

X' 

y 

N. 

S. 

Aa 

A6 

s 

M 

e          / 

d 

h     m 

h     m 

e 

0 

;     q  Virginis 

57 

+1.44 

-8.0 

-  8  53-5 

13 

19     47 

+  2   12. 1 

+0.3010 

0.5270 

-0.2445 

+57 

-26 

69  Virginis 

50 

I.I7 

6.2 

15  26.8 

14 

20  23.8 

+  2  41.9 

+1.1333 

0.5440 

0.2222 

+75 

+24 

75  Virginis 

6.0 

I.I5 

6.5 

14  50.4 

22  51.6 

+  5     47 

-00343 

0.5446 

0.2192 

+34 

-44 

83  Virginis 

6.0 

1.08 

6.1 

15  40.1 

15 

4     50 

+10     7.4 

-0.3123 

0.5502 

0.2124 

+19 

-60 

85  Virginis 

6.5 

1.08 

6.3 

15  15  4 

4  34  4 

+10  35.8 

-0.8373 

0.5506 

0.2117 

-10 

-90 

87  Virginis 

5.8 

+1.07 

-5.6 

-17  21.0 

5  22.1 

+11  21.8 

+1.1358 

05513 

-0.2106 

+73 

+25 

89  Virginis 

5-4 

1.05 

5-5 

17  377 

6  27.6 

-II   34-9 

+1.1925 

0.5522 

0.2090 

+72 

+30 

B.  A.  C.  4722 

5.8 

0.93 

5.6 

17  43.6 

17  34-2 

-  0  52.0 

-0.9352 

0.5620 

0.1914 

-18 

-90 

42  Librae 

57 

0.56 

39 

23  29.3 

17 

3  54-6 

+  8     9.5 

-0.4683 

0.5923 

0.1157 

0 

-72 

b  Scorpii 

5-3 

0.51 

33 

25  26.6 

7  59- 1 

-II  55.8 

+1.04 10 

0.5954 

0.1047 

+65 

+22 

A«  Scorpii 

5.2 

fo.50 

-3-4 

-25     1-4 

8  59.8 

-10  57.6 

+0.5169 

0.5962 

-0.1019 

+52 

-13 

B.  A.  C.  5253 

5.8 

0.50 

37 

24  13.8 

9    71 

-10  50.6 

-0.2899 

0.5963 

o.ioi6 

+  8 

-60 

B.  A.  C.  5254 

58 

0.50 

39 

23  405 

9    8.4 

-10  49.4 

-0.8477 

0.5963 

0.1015 

-22 

-90 

3  Scorpii 

6.7 

0.50 

3-5 

24  56.5 

9  23-8 

-10  34.6 

+0.3933 

0.5964 

0.1008 

+45 

-20 

TT  Scorpii 

3.4 

0.48 

3.2 

25  49.3 

10  58.6 

-  9     37 

+1.1180 

0.5976 

0.0964 

+64 

+29 

B.  A.  C.  5314 

57 

+0.47 

-3.3 

-25  34-9 

12  41.0 

-  7  25.5 

+1.7206 

0.5988 

-0.0915 

+64 

-  I 

B.  A  C.  5347 

6.0 

0.45 

3.2 

26     3.2 

14  28.3 

-  5  42.6 

+1.0291 

0.6000 

0.0863 

+64 

+21 

a  Scorpii 

3.4 

0.41 

3.4 

25  20.9 

19  22.7 

-  I     0.5 

-0.0630 

0.6032 

0.0719 

+17 

-46 

0  Scorpii 

1.2 

0.37 

3.2 

26  12.4 

22  25.2 

+  I  54.3 

+0.5873 

0.6049 

0.0627 

+54 

-  9 

22  Scorpii 

5-5 

0.37 

3-5 

24  53.5 

22  44  3 

-h  2  12.6 

-0.7427 

0.6050 

0.0618 

-19 

-90 

B.  A.  C.  5709 

6.3 

+0.27 

-3-6 

-24  56.3 

18 

9  407 

-II  18.9 

-1.1833 

0.6098 

-0.0274 

-54 

-90 

31  Ophiuchi 

6.7 

0.26 

3-4 

25  30.0 

11  24.5 

-  9  39.5 

-0.6665 

0.6103 

0.0219 

-19 

-90 

B.  A.  C.  5800 

7-5 

0.23 

31 

26  51.8 

14  50.8 

-  6  22.2 

+0.6304 

0.6112 

0.0108 

+54 

-  6 

A  Ophiuchi 

49 

0.23 

3.2 

26  27.2 

15  16.9 

-  5  57-2 

+0.2175 

0.6113 

0.0094 

+27 

-30 

B.  A.  C.  5813 

6.8 

0.22 

3.2 

26  24.0 

15  36.0 

-  5  38.9 

+0.1639 

0.6114 

0.0084 

+24 

-33 

38  Ophiuchi 

6.7 

+0.22 

-3.2 

-26  31. 1 

16     5.7 

-  5  10  5 

+0.2763 

0.6115 

-0.0068 

+30 

-26 

A  Sagittarii 

2.9 

0.07 

3.4 

25  28.8 

19 

17  42.3 

-  4  10. 1 

+0.1351 

0.6096 

+0.0755 

+28 

-33 

B.  A.  C.  6304 

7.0 

0.06 

3.6 

24  II. I 

19  397 

-  2  477 

-0.9921 

0.6089 

0.0816 

-34 

-90 

24  Sagittarii 

5-9 

0.06 

3.6 

24     6.5 

19  54.2 

-  2  33-8 

-1.0474 

0.6088 

0.0823 

-38 

-90 

25  Sagittarii 

6.3 

0.06 

36 

24  18.0 

20     8.5 

-  2  20.1 

-0.8380 

0.6087 

0.0831 

-24 

-90 

26  Sagittarii 

6.6 

+0.04 

-37 

-23  55-8 

22  20.5 

+  0  15.1 

-0.9703 

0.6076 

+0.0913 

-32 

-90 

Mars 

23  28.5 

20 

8  45-3 

+  9  44-8 

-0.3669 

0.5713 

0.1173 

+  6 

-65 

B.  A.  C.  6607 

5-9 

0.00 

37 

22  35.6 

20 

13  23.4 

-  9  48.5 

-0.5285 

0.6001 

0.1341 

-  I 

-78 

NEW 

MOON. 

i 

?v  Capricomi 

57 

+0.08 

-1.8 

-II  50.2 

23 

I  49.4 

+  0  20.9 

+0.4969 

0.5495 

+0.2426 

+67 

-16 

50  Capricomi 

6.9 

0.08 

1.8 

12     9.9 

I  537 

+  0  25.0 

+0.8472 

0.5495 

0.2427 

+78 

+  4 

36  Aquarii 

6.3 

0.12 

0.9 

8  41.2 

12  21.8 

+10  31.9 

-0.0983 

0.5416 

0.2506 

+35 

-47 

'     0  Aquarii 

44 

0.14 

0.7 

8  175 

15  48.9 

-10     7.8 

+0.3667 

05393 

0.2525 

+61 

-23 

p  Aquarii 

5.6 

0.15 

-0.7 

8  20.0 

17  24.2 

-  8  35.5 

-fo.8119 

0.5382 

0.2533 

+81 

+  1 

K  Aquarii 

52 

+0.17 

+0.3 

-  4  45-2 

24 

I  47.0 

-  0  29.0 

-0.7159 

0.5329 

+0.2566 

+  4 

-90 

B.A.C.795i(w^fl«.) 

6.7 

0.21 

0.6 

-  4  45-5 

C  39.1 

+  4  13-8 

+0.5396 

0.5301 

0.2577 

+75 

-14 

K  Piscium 

47 

0.32 

2.6 

+  0  41.9 

25 

I  55.6 

-  I     57 

-0.1396   0.5214 

0.2569 

+35 

-50 

9  Piscium 

6.6 

0.32 

2.6 

0  33  8 

2     5.2 

-  0  56.4 

+0.0424   0.5214 

0.2569 

+44 

-40 

15  Piscium 

6.6 

0.36 

2.8 

0  45.0 

6  13.0 

+  3     38 

+0.9064 

0.5200 

0.2557 

+90 

+  6 

16  Piscium 

5.8 

+0.35 

+32 

+  I  32.1 

6  40.9 

+  3  30-9 

+0.2026 

0.5198 

+0.2556 

+54 

-31 

A  Piscium 

4-5 

0,38 

3.2 

I   13.2 

9  31  9 

+  6  16.8 

+1.2635 

0.5189 

0.2546 

+90 

+33 

19  Piscium 

4-9 

0.39 

3.8 

2  55-3 

II  43.3 

+  8  24.1 

+0.0358 

0.5184 

02537 

+44 

-40 

22  Piscium 

5.0 

0.42 

3.6 

2  21.9 

14  32.2 

+11     8.0 

+1.3352 

0.5177 

0.2525 

+90 

+42 

36  Piscium 

6.3 

0.50 

5.6 

7  405 

26 

3     2.8 

-  0  44.0 

-11531 

0.5154 

0.2453 

-24 

-82 

d  Piscium 

5-3 

+0.52 

+57 

+  7  37-5 

5     6.2 

+  I   157 

-0.5981 

0.5147 

+0.2433 

+11 

-77 

,  45  Piscium 

6.9 

055 

5-6 

7    77 

7  42  2 

+  3  471 

+0.5604   0.5150 

0.2419 

+77 

-12 

75  Piscium 

6.0 

0.75 

8.0 

12  24.7 

27 

4  32.6 

+  0     0.1 

-0.2285 

0.5153 

0.2230 

+30 

-51 

Ti  Piscium 

37 

0.88 

9.0 

14  49  3 

17    lO.O 

-II  45.2 

-0.1059 

0.5170 

0.2084 

+36 

-41 

loi  Piscium 

6.3 

0.91 

8.9 

14     8.5 

19  20.4 

-  9  387 

+1.0815 

0.5174 

0.2057 

+90 

+25 

103  Piscium 

6.8 

+0.93 

+9.6 

+16    6.6 

21     4.6 

-  7  577 

-0.6971 

0.5177 

+0.2035 

+  5 

-74 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

The 

Star's 

At  Conjunction  in  R  A. 

Parallels. 

Red'ns  from 

Name. 

Mag. 

1898.0. 

Apparent 
DecUnation. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y 

N.       S. 

Aa 

A« 

1 

s 

0 

0       » 

d     h     m 

h     m 

0 

J 

105  Piscium 

6.3 

+0.94 

+  9.5 

+15  53-5 

27  21   17.3 

-  7  45.4 

-0.4160 

0.5178 

+0.2032 

+20 

-59' 

3  Arietis 

6.0 

0.98 

99 

16  54  i 

28     0  45.2 

-  4  23  8 

-0.8209 

0.5185 

0.1986 

-   2 

-73 

4  Arietis 

57 

0.99 

97 

16  27.0 

I  33.4 

-  3  370 

-0.1689 

0.5187 

0.1975 

+33 

-44 

L  Arietis 

57 

1.04 

lO.O 

17  19.3 

6     8.3 

+  0  49.4 

-0.2272 

0.5199 

0.1911 

+30 

-46 

15  Arietis 

57 

I.I2 

10.6 

19     1.3 

12  43  3 

+  7  12.3 

-0.8554   0.5216 

0.18 15 

-  6 

-71 

B.  A.  C.  686 

7.2 

+I.I5 

+10.6 

+19     8.4 

14  19.5 

+  8  45.6 

-0.6954   0.5221 

+0.1791 

+  4 

-71 

e  Arietis 

57 

1.17 

10.7 

19  25.9 

16  25.9 

+10  48.0 

-0.6420   0.5227 

0.1758 

+  7 

-68 

23  Arietis 

7-5 

1. 18 

10.6 

19  13.4 

16  56.3 

+11   17.5 

-0-3253   0.5229 

0.1750 

+24 

-50 

26  Arietis 

6.0 

1.25 

10.6 

19  24.3 

22  35.0 

-  7  143 

+0.4387   0.5245 

0.1660 

+70 

-9' 

V  Arietis 

57 

1.31 

11.4 

21    31.4 

29    2  33-4 

-  3  23.3 

-1.2389  0.5259 

0.1594 

-39 

-68| 

[I  Arietis 

6.0 

+1.33 

+10.1 

+19    34.8 

4  18.6 

-  I  41.4 

+1.1725  1  0.5265 

+0.1564 

+90 

+39! 

e  Arietis 

4.6 

1-45 

10.9 

20   56.1 

12  27.1 

+  6  11.6 

+0.9001  '  0.5292 

0.142 1 

+90  1  -I-20  1 

I  66  Arietis 

6.0 

1.65 

10.9 

22    27.3 

30    2  23.1 

-  4  19  2 

+1.0268 !  0.5340 

0.1158 

+90  .  +32 

7  Tauri 

6.0 '     1.70 

11.3 

24     75 

5  "5 

-  I  36.2 

-0.5006 , 0.5349 

0.1 103 

+  14 

-53 

9  Tauri 

7.0      173 

10.7 

22    32.6 

6  24.3 

-  0  25.8 

+1.0091  0.5354 

0.1078 

+90 

+31 

II  Tauri 

6.7 ;  +1.77 

+11.3 

+25      0.2 

8    9.4 

+  I  15.8 

-1.1527  0.5360 

+0.1046 

-32 

-65! 

g  I'leiadum 

6.3    1.79 

10.8 

23    58.3 

10    4.1 

+  3     6.9 

+0.1830]  0.5365 

0.1002 

+53 

-15 

17  Tauri 

4-3       179 

10.8 

23  477 

10    6.3 

f  3    90 

+0.381 1  0.5365 

0.1002 

+66-4 

,  18  Tauri 

6.3 ,    1.80 

II.O 

24  31.3 

10  13.7 

+  3  16.1 

-0.4101  0.5366 

O.IOOI 

+19  ■  -47 

19  Tauri 

5.0     1.79 

10.9 

24   9.0 

10  15  3 

+  3  17.7 

+0.0042 

0.5367 

O.IOOO 

+42  !  -24 

20  Tauri 

5.0,  +1.79 

+10.8 

+24    3.1 

10  32.8 

+  3  34  5 

+0.1 4 19 

0.5367 

+0.0994 

+51    -16  ' 

1  21  Tauri 

7.0 1     1.80 

10.9 

24  14.3 

10  34.9 

+  3  36.6 

-0.0615 

0.5367 

0.0993 

+38    -27 

.  22  Tauri 

7.0 '    1.80 

10.9 

24  12.7 

10  38.9 

+  3  40  4 

-0.0254  0.5367 

0.0992 

+40    -25 

23  Tauri 

47 1     179 

10.7 

23  38  0 

10  47.3 

+  3  48.6 

+0.6287  0.5368 

0.0989 

+89+9 

11  Tauri 

31 !     1.80 

10.7 

23  47-6 

II   19.7 

+  4  20.0 

+0.5058  0.5370 

0.0978 

+76    +  2 

26  Tauri 

7.0    +1.81 

+10.6 

+23  32.8 

12      I.O 

+  4  59-9 

+0.8441  0.5372 

+0.0964 

+90   +22 

27  Tauri 

4.0       1.81 

10.7 

23  447 

12     6.8 

+  5     5-5 

+0.6354  0.5372 

0.0962 

+90+9 

28  Tauri 

6.2       1.82 

10.7 

23  497 

12     7.5 

+  5     6.2 

+0.5442  0.5372 

0.0962 

+80.  +  5 

1  36  Tauri 

6.0       1.92 

10.2 

23  497 

19  12.1 

+11  56.8 

+1.1733  0.5394 

0.0813 

+90  1+48 

/  Tauri 

6.0       1.99 

10.7 

26  13.1 

22     95 

-  9  11.5 

-1.2423  0.5403 

0.0750 

-46   -64 

X  Tauri 

5.7  1  +2.06 

+10.0 

+25  23.5 

31     3  36.1 

\ 

-  3  55  9 

+0.0489  0.5418 

+0.0631 

+45  1  -18 

FEBRUARY.                                                                                        1 

I125  Tauri 

6.0 

+2.53 

+   6.2 

+25  50.5 

1  14  47.0 

+  6     3.7 

+0.3710 

0.5472 

-0.0172 

+67+4 

139  Tauri 

5-3 

2.62 

5.1 

25  56.6 

23     41 

-  9  56.1 

+0.0371 

0.5474 

0.0364 

+44  1  -16 

e  Geminorum 

3-2 

2.81 

1-9 

25  14.0 

2  20     2.0 

+10  19.2 

-0.4431 

05453 

0.0837 

+17  1  -47 

37  Geminorum 

6.3 

2.85 

1.2 

25  30.1 

3     I   15.7 

-  8  37-5 

-1.2075 

0.5444 

0.0953 

-39   -^4 

■     w  Geminorum 

57 

2.85 

+  0.4 

24  21.6 

4  33  6 

-  5  26.3 

-0.2773  0.5437 

0.1024 

+27    -39 

48  Geminorum 

6.0 

+2.88 

-  0.3 

+24  17.6 

9  12.3 

-  0  56.8 

-0.7072 1 0.5426 

-O.II2I 

+  2    -65 

1     6  Geminorum 

3-5 

2.86 

1.2 

22  10.2 

12  49.2 

+  2  32.9 

+1 2100  0.5417 

O.I  196 

+90   +48 

58  Geminorum 

6.3 

2.88 

1.2 

23     8.5 

14  21.7 

+  4     2.4 

-0.0422  0.5413 

0.1228 

+40   -28 

85  Geminorum 

6.0 

2.90 

4.0 

20    9.2 

4    5  34.2 

-  5  15.1 

+1.1307  0.5370 

0.1523 

+90   +36 

!  d^  Cancri 

6.0 

2.91 

6.0 

18  39.5 

18  51.6 

+  7  367 

+0.5751  j  0.5327 

0.1754 

+81    -  2 

1     e  Cancri 

57 

+2.91 

-  6.6 

+18  26.2 

22  50.9 

+11  28.4 

+0.1018  0.5315 

-O.1819 

+48    -27 

'     6  Cancri 

4.0 

2.91 

7.6 

18  31.6 

5     5  13.2 

-  6  21.3 

-1. 1850  0.5294 

0.1917 

-30   -71 

54  Cancri 

6.3 

2.86 

8.2 

15  43.6 

8  22.6 

-  3  17-8 

+1.2348  0.5285 

0.1963 

+90 

+40  1 

o'  Cancri 

57 

2.86 

8.5 

15  427 

II  25.7 

-  0  20.5 

+0.6441  j  0.5275 

0.2006 

+87 

-  I 

1     o2  Cancri 

6.0 

2.87 

8.5 

15  58.2 

"  35  4 

-  0  II. I 

+03317:0.5275 

0.2008 

+<)2 

-18 

TT^  Cancri 

6.3 

+2.86 

-  9.4 

+  15  24.3 

18  54-5 

+  6  54.4 

-0.5625 !  0.5253 

-0.2105 

+  12 

-68' 

'    ;r«  Cancri 

6.0 

2.86 

9.6 

15  21.7 

20  20.6 

+  8  17.8 

-0.8201 

0.5249 

0.2123 

-  3 

-75 

1     ^  Leonis 

53 

2.79 

10.6 

II  44.9 

6    4  44.7 

-  7  33-5 

+1.2413 

0.5227 

0.2221 

+90   +37  11 

18  Leonis 

6.0 

2.78'     11.4 

12  16.6 

12     0.2 

-  0  31  3 

-09653 

0.52II 

0.2296 

-II 

-78  1 

,  19  Leonis 

7.0 

2.77 

11.4 

12     2.2 

12  32.0 

-  0     0.4 

-0.8304 

0.5210 

0.2301 

-  3 

-78 

10  Sextantis 

6.0 

+2.73 

-11.8 

+  9  24.8 

17     7.1 

+  4  26.3 

+0.9134 

0.5201 

-0.2343 

+90 

+10 
-   1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY.                                                                                      | 

Thb  Stak's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

z898.a 

Apparent 
Decfination. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

jr' 

y 

N. 

S. 

Aa 

Li 

8 

m 

0       * 

d    h      m 

h     m 

e 

0 

II  Sextantis 

6.0 

+2.72 

-1 1.8 

+  8  47.8 

6  17  58.6 

+  5  16.3 

+1.3697 

0.5199 

-0.2350 

+90 

+52 

43  Leonis 

6.5 

2.66 

12.8 

7     3.4 

7    6  38.9 

-  6  26.3 

+0.1813 

0.5182 

0.2445 

+52 

-31 

34  Sextantis 

6.7 

2.59 

134 

4    6.7 

16  41. 1 

+  3  17-8 

+0.8241 

0.5176 

0.2500 

+90 

+  2 

35'  Sextantis 

6.2 

2.60 

13.5 

5  16.7 

17     2.1 

+  3  38.3 

-0.4992 

0.5176 

0.2501 

+  16 

-71 

/3T.ennis 

6.2 

2.52 

14.0 

2  30.3 

8    5     5.8 

-  8  39.8 

-0.6080 

0.5179 

0.2541 

+10 

-81 

/«  Leonis 

5-7 

+2.49 

-13-9 

+  0  28.9 

834.6 

-  5  172 

+0.6413 

0.5183 

-0.2548 

+84 

-  9 

B.  A.  C.  4006 

6.1 

2.36 

13.9 

-  4  46.2 

0    3  24.7 

-II     1.3 

+1.3479 

0.5218 

0.2543 

+85 

+44 

q  Virginis 

5-7 

2.21 

13.5 

853.6 

10    0  29.1 

+  9  23.9 

+0.3651 

0.5296 

0.2453 

+61 

-23 

69  Virginis 

50 

2.03 

11.7 

15  26.9 

"     I  47-3 

+  9  52.7 

+1.2093 

0.5437 

0.2218 

+75 

+31 

75  Virginis 

6.0 

2.00 

11.9 

14  50.5 

4  15-8 

-II  43.8 

+0.0382 

0.5454 

0.2187 

+38 

-40 

83  Virginis 

6.0 

+1.96 

-11.4 

-15  40.2 

9  31.2 

-  6  39  I 

-0.2400 

0.5492 

-0.2 1 16 

+23 

-56 

85  Virginis 

6.5 

1.95 

11.5 

15  15  5 

10    0.8 

-  6  10.6 

-0.7675 

0.5493 

0.2109 

-  5 

-90 

89  Virginis 

5-4 

1.94 

10.8 

17  37.8 

II  550 

-  4  20.2 

+1.2728 

0.5506 

0.2081 

+72 

+40 

B.  A.  C.  4722 

5-8 

1.85 

10.5 

17  43.7 

23     8.9 

+  6  30.0 

-0.8663 

0.5592 

0.1901 

-14 

-90 

42  Librae 

5-7 

1.51 

7.1 

23  29.3 

18  10  11.5 

-  7  46.0 

-0.4001 

0.5843 

0.1 142 

+  4 

-68 

b  Scorpii 

5-3 

+1.47 

-6.3 

-25  26.6 

14  22.8 

-  3  44-6 

+1.1281 

0.5870 

-0.1033 

+65 

+30 

A«Scorpii 

5.2 

1.46 

6.4 

25     1.5 

15  25.2 

-  2  44-8 

+0.5971 

0.5876 

0.1005 

+58 

-  8 

B.  A.  C.  5253 

5.8 

1.46 

6.6 

24  139 

15  32.7 

-  2  37  5 

-0.2203 

0,5877 

0.1002 

+12 

-55 

B.  A.  C.  5254 

5.8 

1.45 

6.8 

23  40  6 

15  34.0 

-  2  36.3 

-0.7855 

0.5877 

O.IOOI 

-19 

-90 

3  Scorpii 

6.7 

1.46 

6.4 

24  56.6 

15  5ao 

-  2  20.9 

+0.4730 

0.5878 

0.0996 

+50 

-15 

IT  Scorpii 

3-4 

+1.45 

-6.0 

-25  49.3 

17  27.4 

-  0  47  4 

+1.2063 

0.5888 

-0.0950 

+64 

+39 

B.  A.  C.  5314 

5-7 

1.44 

6.0 

25  34  9 

19  12.9 

+  0  53.9 

+0.8000 

0.5898 

0.0902 

+64 

+  5 

B.  A.  C.  5347  • 

6.0 

1.42 

57 

26     3.2 

21     34 

+  2  40.0 

+1.1159 

0.5908 

0.0851 

+64 

+29 

a  Scorpii 

3-4 

1-35 

5-7 

25  21.0 

14    2    6.9 

+  7  31-2 

+0.0074 

0.5934 

0.0709 

+21 

-41 

a  Scorpii 

1.2 

1.32 

5-3 

26  12.4 

5  15  2 

+10  31.9 

+0.6665 

0.5949 

0.0618 

+60 

-  4 

22  Scorpii 

5.5 

+1.31 

-  5  7 

-24  53.5 

5  34.8 

+10  50.7 

-0.6831 

0.5950 

-0.0609 

-17 

-90, 

BAG.  5709 

6.3 

1.17 

5.1 

24  56.3 

16  53.2 

-  2  18.7 

-1.1346 

0.5990 

0.0273 

-50  -90 II 

26  Ophiuchi 

6.1 

1.17 

51 

24  50.1 

i6  57.6 

-  2  14.5 

-1.2407 

0.5991 

0.0270 

-60 

-90 

31  Ophiuchi 

6.7 

1.16 

4.8 

25  30.1 

18  40.6 

-  0  357 

-0.6077 

0.5995 

0.0218 

-16 

-87 

B.  A.  C.  5800 

75 

113 

41 

26  51.8 

22  14. 1 

+  2  48.9 

+0.7054 

0.6002 

O.OIIO 

+61 

-  I 

A  Ophiuchi 

4.9 

+1.12 

-  4.2 

-26  27.2 

22  41.0 

+  3  146 

+0.2877 

0.6003 

-0.0096 

+31 

-26 

B.  A.  C.  5813 

6.8 

I. II 

42 

26  24.1 

23    09 

+  3  337 

+0.2314 

0.6005 

-0.0086 

+27 

-29 

X  Sagittarii 

2.9 

0.82 

3.1 

25  28.8 

16    2     2.4 

+  5  27.8 

+0.1895 

0.5986 

+0.0736 

+31 

-31 

B.  A.  C.  6304 

7.0 

0.79 

34 

24  II. I 

4     3.8 

+  7  24.3 

-0.9565 

0.5981 

0.0796 

-32 

-90 

24  Sagittarii 

59 

0.80 

3.4 

24     6.5 

4  18.7 

+  7  38.5 

-1.0129 

0.5980 

0.0803 

-35 

-90 

25  Sagittarii 

6.3 

+0.79 

-  3  3 

-24  18.0 

4  33-6 

+  7  52.8 

-0.8003 

0.5979 

+0.0810 

-21 

-90 

26  Sagittarii 

6.6 

0-75 

3-3 

23  55  8 

7  21.2 

+10  33.6 

-0.9358 

0.5969 

0.0887 

-29 

-90 

B.A.C.6607 

5-9 

0.61 

2.9 

22  35.6 

22  22.4 

+  0  58.4 

-0.6253 

0.5900 

0.1306 

-  7 

-88 

;t*  Sagittarii 

5.6 

0.61 

2.4 

24    9.8 

17    0  15.3 

+  2  46.8 

+1.2018 

0,5889 

0.1353 

+66 

+37 

50  Sagittarii 

5-9 

0.60 

2.9 

21  58.8 

0  36.8 

+  3    7-5 

-0.9442 

0.5887 

0.1360 

-25 

-90 

a  Capricomi 

5.6 

+0.46 

-  2.3 

-19  26.2 

22     3.6 

-  0  155 

-0.0391 

0.5748 

+0.1850 

+30 

-44 

n  Capricomi 

51 

0.44 

2.3 

18  32.8 

18     I  22.0 

+  2  55.4 

-0.3143 

0.5724 

0.19x4 

1-16 

-60 

p  Capricomi 

5-3 

043 

2.3 

18     9.1 

2     1.0 

+  3  33-1 

-0.5880 

0.5720 

0.1927 

+  I 

-82 

B.  A.  C.  7044 

7.0 

0-43 

2.3 

18  12.7 

2     4-6 

+  3  36.5 

-0.5164 

0.5719 

0.1928 

+  5 

-75 

B  Capricomi 

6.2 

0.44 

2.2 

18  55-3 

2  26.4 

+  3  57  4 

+0.2699 

0.5716 

0.1935 

+47 

-27 

V  Capricomi 

5.7 

+0.40 

-  2.1 

-18  29.9 

6  43.1 

+  8     47 

+0.6882 

0.5686 

+0.2013 

+71 

-  4 

B.  A.  C.  7263 

5-9 

0.36 

2.0 

16  25.5 

14  16.7 

-  8  38.3 

+0.1656 

0.5632 

0.2138 

+44 

-33 

29  Capricomi 

5.7 

0.34 

1.7 

15  35.7 

22  10.2 

-  I     1.6 

+1.0615 

0.5575 

0.2252 

+74 

+  19 

18  Aquarii 

57 

0.31 

1-7 

13  19.0 

10    I  55.8 

+  2  36.2 

-0.3922 

0.5549 

0.2300 

+17 

-65 

A  Capricomi 

5.7 

0.28 

-  1.3 

-II  502 
NEW 

12     0.3 
MOON. 

-II  40.0 

+0.4802 

0.5483 

+0.2409 

+66 

-17 

19  Piscium 

4-9 

40.28 

+  2.3 

+  2  55.3 

21  21  38.1 

-  3  530 

-0.0497 

0.5236 

40.2554 

+39 

-44 

22  Piscium 

50 

0.30 

2.3 

2  21.8 

22    0  24.6 

-  I  11.5 

+1.2409 

0.5231 

0.2541 

+90 

+32 

36  Piscium 

6.3 

0.33 

'       3-7 

7  40  5 

12  43.0 

+10  44.3 

-1.2470 

0.5215 

0.2473 

-32 

-82 

d  Piscium 

5-3 

+0.34 

1  +  3-8 

1 

+  7  37-5 

14  44.2 

-II  18.2 

-0.6973 

0.5214 

+0.2459 

+  5 

* 
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FEBRUARY.                                                                                  ] 

Thb  Star's 

At  Cohjukctiom  in  R.  A. 

Umitinff 
Parallels. 

Red'ns  from 

Name. 

Mag. 

X898A 

Apparent 

Washlaeton 
Mean  Time. 

Hour  Angle 
H 

Y 

«' 

y 

N. 

S. 

Aa 

^ 

s 

m 

• 

d     h     m 

h     m 

0 

• ' 

45  Piscium 

6.9 

+0.36 

+    38 

+  7     7.7 

22  17  17.6 

-  8  49-5 

40.4523 

0.5212 

40.2440 

469 

-17 

75  Piscium 

6.0 

0.47 

5-9 

12    24.7 

23  13  44.2 

4IO  597 

-0.3495 

0.5218 

0.2251 

+24     -58 

V  Piscium 

37 

0.57 

6.8 

14  49  3 

24    2     7.1 

-  X    0.2 

-0.2370 

0.5234 

0.2103 

431     -50 

loi  Piscium 

6.3 

0.59 

6.8 

14     8.5 

4  150 

+  X    3.8 

40.9409 

0.5237 

0.2075 

490     415 

103  Piscium 

6.8 

0.60 

7.4 

z6    6.6 

5  57.1 

+  2   42.7 

-0.8257 

0.5240 

0.2053 

-3-74' 

105  Piscium 

6.3 

+0.61 

+  7.3 

+15  53.4 

6     9.6 

4   2    54.8 

-0.5466 

0.5240 

40.2050 

4X3'-67' 

3  Arietis 

6.0 

0.64 

77 

16  54.2 

9  33  6 

4  6    12.6 

-0.9506 

0.5247 

0.2003 

-"[-73' 

4  Arietia 

5.7 

0.64 

7.6 

16  27.0 

10  21.0 

+  6  58.5 

-0.3037 

0.5249 

0.1992 

426-51. 

I  Arietis 

5-7 

0.69 

7.9 

17  19  3 

14  50.8 

411    19.8 

-0.3642 

0.5258 

0.1928 

422 

"541 

15  Arietis 

5-7 

0.75 

8.5 

19     1.3 

21  18.9 

-  6  24.2 

-0.991 1 

05273 

0.1829 

-15 

-71 1 

B.  A.  C.  686 

7.2 

+0,77 

48.6 

+19     8.5 

22  53  6 

-  4  52.4 

-0.8355 

0.5276 

40.1805 

-  5 

"7^ 

e  Arietis 

5.7 

079 

87 

19  25.9 

26    0  57  8 

-  2  52.1 

-0.7805 

0.5280 

0.1771 

-   I 

-71; 

23  Arietis 

7.5 

0.80 

8.6 

19  13  4 

X  27.7 

-  2  23.3 

-0.4666 

0.5283 

0.1763 

417  -58 1 

26  Arietis 

6.0 

0.86 

87 

19  24.3 

7     i.o 

4  2  59.5 

40.2904 

05296 

0.1672 

459  -16 

fi  Arietis 

6.0 

0.92 

8.9 

19  34.8 

12  39  5 

4  8  27.3 

41.0177 

0.531 1 

0.1573 

490 

426 

e  Arietis 

4.6 

+1.03 

+  9.3 

+20  56.1 

20  41.4 

-  7  46.3 

+07453 

0.5333 

40.1429 

490 

410 

66  Arietis 

6.0 

1.22 

9-5 

22  27.3 

26  10  28.2 

+  5  337 

40.8703 

0.5369 

0.1 163 

490 

421 

7  Tauri 

6.0 

1.27 

lO.O 

24    75 

13  15.0 

+  8  15.1 

-0.6498 

0.5378 

0,1107 

+  5 

-63 

9  Tauri 

7.0 

1.29 

9-5 

22  52.6 

14  27.2 

4  9  24.9 

40.8556 

0.5379 

0.10S2 

490 

421  ( 

g  Pleiadum 

6.3 

1.35 

97 

23  58.3 

18     5.1 

-II     4.3 

40.0299 

0.5388 

0.1007 

+44-31  1 

17  Tauri 

4.3 

+  1.34 

+  97 

+23  477 

18     74 

-II     2.1 

40.2277 

0.5388 

40.1005 

456 

-12 

18  Tauri 

6.3 

1.35 

9-9 

24  31.3 

18  146 

-10  55.2 

-0.5601 

0.5388 

0.X004 

410 

-56 

19  Tauri 

50 

1.35 

9.8 

24     9.0 

18  16.2 

-10  53.6 

-0.1480 

0.5389 

0.1003 

+33 

-32 

20  Tauri 

5.0 

1-35 

97 

24     31 

18  337 

-10  36.8 

-0.0107 

0.5389 

0.0997 

+41 

-24 

21  Tauri 

7.0 

1.35 

9.8 

24  14-3 

18  357 

-10  347 

-0.2133 

0.5389 

0.0997 

430 

-35 

22  Tauri 

7.0 

+1.35 

+  9.8 

+24  12.7 

18  397 

-10  30.9 

-0.1773 

0.5390 

40.0995 

+32,-3311 

23  Tauri 

4.7 

1.35 

9.6 

23  38.0 

18  48.1 

-10  22.8 

40.4740 

0.5390 

0.0992 

+73 

4  1 

V  Tauri 

31 

136 

9.6 

23  47  5 

19  20.2 

-  9  517 

+0.3515 

0.5391 

0,0981 

464 

-  6 

26  Tauri 

7.0 

1-37 

9-5 

23  32.8 

20     1.3 

-  9  12.0 

40.6886 

05393 

0.0967 

490 

+13 

27  Tauri 

40 

1-37 

9.6 

23  44-8 

20    7.1 

-  9    6.4 

40.4808 

0.5393 

0.0965 

+74 

4  I 

28  Tauri 

6.2 

+137 

+  9.6 

+23  49.6 

20    7.7 

-  9     58 

40,3899 

0.5393 

40.9965 

4^ 

-  4 

36  Tauri 

6.0 

1.48 

9.2 

23  49-6 

27    3     98 

-  2  17.8 

41.0173 

0.5409 

0.0815 

490 

+35 

X  Tauri 

57 

1.64 

9-3 

25  23.6 

XI  31  5 

4  5  47.2 

-0.1022 

0.5425 

40.0633 

436 

-26 

118  Tauri 

5.7 

2.06 

6.7 

25     42 

17  58  6 

411    12.7 

41.1366 

05455 

-0.0058 

490 

+51 

125  Tauri 

6.0 

+2.15 

+  6.4 

+25  50  5 

28  22  43.2 

-  8  12.4 

40.2292 

0.5455 

-0.0167 

+56 

-4 

MARCH. 

139  Tauri 

5.3 

+2.26 

+  5.5 

+25  56.6 

1    7    2.3 

-  0  lO.I 

-0.1006 

0.5451 

-0.0357 

436 

^3 

c  Geminorum 

32 

+2.52 

+  2.6 

+25  14.0 

2    4     7.1 

-  3  47  9 

-0.5685 

0.5426 

-0.0827 

4IO 

-55; 

(J  Geminorum 

5-7 

2.59 

Z.2 

24  21.7 

12   41.8 

4  4  29.7 

-0.3966 

0.5410 

O.XOIO 

420 

-46; 

44  Geminorum 

6.0 

2.58 

0.5 

22  47-4 

14     4-5 

4  5  49.6 

41.1888 

0.5407 

0.1039 

490 

+47 

48  Geminorum 

6.0 

2.64 

+  0.6 

24  18.0 

17  22  I 

4  9     0.8 

-0.8224 

0.5400 

0.II07 

-  5 

-^ 

6  Geminorum 

3-5 

2.64 

-  0.6 

22  10.2 

21     0.3 

-n  28.2 

41.0981 

0.5391 

0.II8I 

490 

+37 

,  58  Geminorum 

6-3 

+2.67 

0.5 

+23     8.5 

22  33.2 

-  9  58.4 

-0.1532 

0.5388 

-0.12 1 2 

^33 

-34  1 

!  63  Geminorum 

57 

2.66 

1.2 

21  39.2 

3    0  35  5 

-  8    0.1 

41.2266 

0.5383 

0.1253 

+90 

+49 

85  Geminorum 

6.3 

2.75 

3.5 

20    9.1 

13  499 

4  4  48.5 

41.0362 

05349 

0.1506 

490 

429 

1    d^  Cancri 

6.0 

2.82 

57 

18  39.5 

4    3    9-5 

-  6  17.6 

+0.4929 

0.5315 

0.1738 

+74 

-6 

d  Cancri 

57 

2.84 

6.3 

18  26.2 

7    90 

-  2  25.7 

40.0253 

05304 

0.1803 

+43 

-31 

1     6  Cancri 

4.0 

+2.88 

-  7-3 

418  31.6 

13  31.5 

+  3  447 

-1.2518 

0.5289 

-O.I9OI 

-33 

-711 

54  Cancri 

6.3 

2.S4 

8.2 

15  43  6 

16  40  6 

4  6  47.9 

41.1679 

0.5281 

0.1948 

490 

+34  1 

o»  Cancri 

57 

2.86 

8.6 

15  42.7 

19  43  5 

4  9  45.0 

40.5822 

0.5274 

0.1992 

481 

-  5. 

0^  Cancri 

6.0 

2.87 

8.6 

15  58.2 

19  53.1 

+  9  54  4 

40.2711 

0.5274 

0.1994 

+58 

-21' 

ff'  Cancri 

6.3 

2.89 

9.6 

15  24.2 

6    3  no 

-  7     1.3 

-0.6106 

0.5259 

0.2092 

+  9 

-71 

^  Cancri 

6.0 

+2.90 

-9.8 

+15  21.7 

4  367 

-  5  38.2 

-0.8650 

0.5256 

-0.2III 

-  5 

-75; 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS, 

MARCH,                                                                     j 

Tbx  Star's 

At  Conjunction  in  R.  A 

Parallels. 

Red'ns  from 

Namo. 

Mag. 

i898.a 

Apparent 

Washington 
Mean  Tune. 

Hoot  Angle 

Y 

sC 

y 

N. 

S. 

Aa 

AJ 

8 

n 

•       t 

d     h     m 

h     m 

• 

e 

f  Leonis 

5.3 

+2.87 

-".3 

+11  44.9 

5  12  58.1 

+  2  27.7 

+1.2015 

0.5241 

-0.221 1 

+90 

+33 

1 8  Leonis 

3.8 

2.89 

12.2 

12    16.6 

20  10.3 

+  9  26.6 

-0.9841 

0.5231 

0.2289 

-13 

-78 

19  Leonis 

6.0 

2.89 

12.3 

12      2.2 

20  41.9 

+  9  57.3 

-0.8493 

0.5231 

0.2294 

-  4 

-78 

10  Sextantis 

7.0 

2.86 

131 

9  24.8 

6     I   14.5 

-  9  38.5 

+0.8934 

0.5226 

0.2338 

+90 

+  9 

II  Sextantis 

6.0 

2.86 

133 

847-8 

2     5.5 

-  8  49  I 

+1.3487 

0.5225 

0.2345 

+90 

+48 

43  Leonis 

5.0 

+2.86 

-14.7 

+  7     3-4 

14  36.8 

+  3  19  3 

+0.1878 

0.5218 

-0.2445 

+52 

-31 

34  Sextantis 

6.7 

2.84 

157 

4    6-7 

7    0  30.3 

-II     5-3 

+0.8426 

0.5222 

0.2504 

+90 

+  4 

351  Sextantis 

6.2 

2.85 

15.6 

5  16.6 

0  50.8 

-10  45.4 

-0.4699 

0.5222 

0.2506 

+17 

-69 

/*  Leonis 

6.2 

2.83 

16.6 

2  30.3 

12  42.1 

+  0  44.2 

-0.5575 

0.5235 

0.2551 

+13 

-76 

^Leonis 

5.7 

2.81 

16.8 

+  0  28.8 

16     7.0 

+  4     2.8 

+0.6878 

0.5242 

0.2559 

+89 

-  6 

q  Virginis 

5-7 

+2.73 

-17.7 

-  8  53  7 

9    7     8.9 

-  6    8.8 

+0.4787 

0.5371 

-0.2473 

+68 

-17 

75  Virginis 

6.0 

2.65 

16.3 

14  50.6 

10  10  18.3 

-  3  53  8 

+0.1909 

0.5525 

0.2202 

+46 

-31 

83  Virginis 

6.0 

2.64 

16.I 

15  402 

15  27.3 

+  I     4-4 

-0.0796 

0.5559 

0.2130 

+31 

-46 

85  Virginis 

6.5 

2.63 

16.2 

15  15.6 

15  56.4 

+  I  32.5 

-0.6027 

0.5563 

0.2123 

+  4 

-82 

B.  A.  C.  4722 

5.8 

2.58 

14.8 

17  43-7 

11     4  50.2 

-10    1.3 

-0.6896 

0.5648 

0.1912 

-  4 

-90 

42  Librae 

5-7 

+2.39 

-10.4 

-23  29.4 

12  15  30.3 

-  0  40.0 

-0.2089 

0.5865 

-0.1141 

+14 

-54 

A'  Scorpii 

5-2 

2.37 

94 

25     1.5 

20  42.8 

+  4  20.2 

+0.7889 

0.5891 

0.1004 

+65 

+  4 

B.  A.  C.  5253 

5.8 

2.36 

9.6 

24  13  9 

20  50.5 

+  4  27.6 

-0.0282 

0.5891 

O.IOOO 

+22 

-43 

B.  A.  C.  5254 

5.8 

2.36 

9.8 

23  40.6 

20  51.8 

+  4  28.8 

-0.5928 

0.5892 

O.IOOO 

-  8 

-85 

3  Scorpii 

6.7 

2.37 

93 

24  56.9 

21     7.6 

+  4  44.1 

+0.6649 

0.5893 

0.0993 

+62 

-  4 

B.  A.  C.  5314 

5.7 

+2.34 

-  8.8 

-25  35.0 

13    0  30.4 

+  7  58.7 

+0.9924 

0.5908 

-0.0900 

+64 

+18 

a  Scorpii 

3.4 

2.27 

8.2 

25  21.0 

7  24  9 

-  9  23.5 

+0.2010 

0.5933 

0.0707 

+31 

-30 

a  Scorpii 

1.2 

2.25 

75 

26  12.5 

10  33  8 

-  6  22.3 

+0.8612 

0.5944 

0.0616 

+64 

+  9 

22  Scorpii 

5-5 

2.22 

79 

24  53-6 

10  53.6 

-6     3.2 

-0.4905 

0.5945 

0.0607 

-  6 

-75 

25  Scorpii 

7.0 

2.17 

7.0 

25  20.7 

17  15.8 

+  0    3  4 

-0.3606 

0.5960 

0.0420 

-  I 

-65 

B.  A.  C.  5709 

6.3 

+2.10 

-  6.6 

-24  56.3 

22  16.3 

+  4  517 

-0.9451 

0.5968 

-0.0272 

-35 

-90 

26  Ophiuchi 

6.1 

2.10 

6.6 

24  50.1 

22  20.7 

+  4  55  9 

-1.0516 

0.5968 

0.0270 

-43 

-90 

31  Ophiuchi 

6.7 

2.09 

6.2 

25  30.1 

14    0     4.6 

+  6  35.4 

-0.4196 

0.5970 

0.0218 

-  6 

-^9 

B.  A.  C.  5800 

7.5 

2.07 

5-3 

26  51.8 

3  404 

+10     2.4 

+0.9009 

0.5972 

0.01 1 1 

+63 

+12 

A  Ophiuchi 

4.9 

2.06 

5.3 

26  27.3 

4    77 

+10  28.6 

+0.4815 

0.5972 

0.0097 

+43 

-14 

B.  A.  C.  5813 

6.8 

+2.05 

-  5.4 

-26  24.1 

4  27.6 

+10  47.6 

+0.4249 

0.5973 

-0.0087 

+39 

-18 

38  Ophiuchi 

6.7 

2.05 

5-3 

26  31. 1 

4  587 

+11  17.5 

+0.5393 

0.5973 

0.0072 

+47 

-II 

B.  A.  C.  5846 

6.8 

2.01 

5-7 

24  48.3 

6  33  0 

-II  12.0 

-1.2037 

0.5986 

0.0024 

-58 

-90 

(?  Ophiuchi 

3-3 

2.02 

5.5 

24  540 

6  40.1 

-II     5.2 

-1.1080 

0.5986 

-0.0021 

-49 

-90 

63  Ophiuchi 

6.6 

1.85 

4.2 

24  52.0 

19  12.7 

+  0  56.6 

-0.9357 

0.5986 

+0.0353 

-34 

-90 

A  Sagittarii 

2.9 

+1.70 

-  2.6 

-25  28.7 

16    7  55-8 

-10  51.3 

+0.3735 

0.5923 

+0.0722 

+41 

-21 

B.  A.  C.  6304 

7.0 

1.66 

2.9 

24  II. I 

9  59.8 

-  8  52.3 

-0.7838 

0.5915 

0.0780 

-21 

-90 

24  Sagittarii 

59 

1.66 

2.9 

24     6.5 

10  15.2 

-  8  37-5 

-0.8408 

0.5914 

0.0787 

-24 

-90 

25  Sagittarii 

6.3 

1.66 

2.8 

24  18.0 

10  30.4 

-  8  22.9 

-0.5694 

0.5914 

0.0794 

-  9 

-82 

26  Sagittarii 

6.6 

1.61 

2.6 

23  557 

13  21.7 

-  5  38.4 

-0.7652 

0.5900 

0.0873 

-21 

-90 

B.A.C.6369 

6.2 

+1.61 

-  2.1 

-25     6.8 

14  30.1 

-  4  32.8 

+0.5371 

0.5895 

+ao904 

+54 

-II 

B.  A.  C.  6448 

6.4 

1-53 

2.2 

23  18.2 

18  55.8 

-  0  17.6 

-0.8714 

0.5874 

0.1023 

-24 

-90 

B.A.C.6607 

5-9 

1.41 

15 

22  35.6 

16    4  44.8 

+  9    8.3 

-0.4643 

0.5821 

0.1275 

+  2 

-72 

50  Sagittarii 

5.9 

1.38 

1-5 

21  587 

7     2.7 

+11  20.9 

-0.7893 

0.5808 

01331 

-16 

-90 

a  Capricorni 

5-6 

1. 12 

0.4 

19  26.2 

17     5     4-6 

+  8  33.1 

+0.1018 

0.5665 

0.1808 

+37 

-36 

'K  Capricorni 

51 

+1.07 

-  0.4 

-18  32.8 

8  28.6 

+11  49.7 

-0.1809 

0.5641 

+0.1872 

+23 

-52 

G  Capricorni 

5-3 

1.06 

0.5 

18    9.1 

9    8.7 

-II  316 

-0.4589 

0.5637 

0.1884 

+  9 

-71 

B.  A.  C.  7044 

7.0 

1.06 

0.4 

18  12.6 

9  12.4 

-II  28.1 

-0.3865 

0.5636 

0.1885 

+12 

-65 

0  Capricorni 

6.2 

1.06 

-  0.2 

18  55.2 

9  347 

-II     6.6 

40.4086 

0.5634 

0.1891 

+55 

-20 

V  Capricorni 

5.7 

1.00 

+  0.1 

18  29.8 

13  58.6 

-  6  52.1 

+0.8259 

0.5618 

0.1968 

+72 

+  4; 

B.  A.  C.  7263 

5.9 

+0.92 

+  0.0 

-16  25.5 

21  44.6 

+  0  37.4 

+0.2850 

0.5553 

+0.2091 

+50 

-26 

29  Capricorni 

5-7 

0.83 

0.4 

15  357 

18    5  50.7 

+  8  26.7 

+1.1782 

0.5501 

0.2204 

+74 

+28 

18  Aquarii 

5.7 

0.79 

0.2 

13  19.0 

9  42.2 

-II  49.7 

-0.2991 

0.5478 

0.2251 

+22 

-59 

X  Capricorni 

5.7 

0.71 

0.4 

II  502 

20     1.5 

-  I  51.1 

+0.5642 

0.5419 

0.2361 

+72 

-12 

50  Capricorni 

6.9 

0.71 

0.5 

12    99 

20    6.0 

-  I  46.8 

+0.9201 

0.5418 

0.2362 

+78 

+  8 

36  Aquarii 

6.3 

+0.62 

+  0.6 

-  8  41.2 

19    6  51.0 

+  8  37.1 

-0.0738 

0.5364 

+0.2449 

+36 

-46 

430 


0CCULTATI0N8,  1898. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 

1 

Thb  Star's 

At  Cohjuhctiom  in  R.  A. 

Limitiiig 
ParaUels. 

Name. 

MaR. 

Red'ns  from 

1898.0. 

Apparent 
Declination. 

Washington 
Mean  Tim& 

Hour  Angle 
H 

Y 

jr' 

y 

N. 

S. 

Aa 

B 

AS 

m 

0       t 

d 

h     m 

h      m 

0 

e 

0  Aquarii 

4-4 

+0.60 

+0.7 

-  8  17.5 

19 

10  22.7 

-II   58.0 

+0.3859 

0.5348 

+0.2472 

+62 

-22 

p  Aquarii 

5-6 

0-59 

0.8 

8  20.0 

II   59.9 

-10  23.8 

+0.8307   0.5341 

0.2482 

+82 

+  3 

K  Aquarii 

5-2 

0.52 

0.8 

4  45  2 

20  31.0 

-  2     9.0 

-0.7416 

0.5307 

0.2521 

+   2 

-90 

B.A.C.7951  {mean) 

6.7 

0.50 

I.I 

-  4  45-5 

20 

I   26.5 

+  2  371 

+0.5081 

0.5290 

0.2538 

+75 

-15 

NEIV 

MOON. 

75  Piscium 

6.0 

+0.36 

+4.4 

+12  24.6 

%% 

22    38.1 

-   2    18.5 

-0.4825 

0.5247 

+0.2244 

+16 

-66 

7  Piscium 

37 

0.41 

5-2 

14  49  3 

23 

10  56.4 

+  9  370 

-0.3912 

0.5270 

0.2100 

+21 

-58 

loi  Piscium 

6.3 

0.43 

5-3 

14     8.5 

13   3.3 

+11   39-9 

+0.7805 

0.5275 

0.2072 

+90 

+  5 

103  Piscium 

6.8 

0.43 

5.5 

16    6.6 

14  447 

-10  41.9 

-0.9868 

0.5278 

0.2050 

-14 

-74 

105  Piscium 

6.3 

0.43 

5-5 

15  53  4 

14  571 

-10  29.8 

-0.7101 

0.5279 

0.2048 

+  3 

-74 

3  Arietis 

6.0 

+0.45 

+5.8 

+16  54.2 

18  19.4 

-  7  13  8 

-I. "73 

0.5287 

+0.2001 

-24 

-73 

4  Arietis 

57 

0.45 

5.8 

16  27.0 

19     6.5 

-  6  28.2 

-0.4723 

0.5288 

0.1990 

+16 

-16 

6  Arietis 

57 

0.48 

6.0 

17  19.3 

23  340 

-  2    9.1 

-0.5398 

0.5300 

0.1926 

+13 

-65 

15  Arietis 

57 

0.51 

6.5 

19     1.2 

24 

5  58.6 

+  4     3.4 

-1.1752 

0.5316 

0.1829 

-30; -71 II 

B.  AC.  686 

7.2 

0.52 

6.6 

19     8.3 

7  32.3 

+  5  341 

-1.0225 

0.5320 

0.1804 

-17 

-71 

d  Arietis 

57 

+0.53 

+6.7 

+19  25.9 

9  35.3 

+  7  33-3 

-0.9705 

0.5325 

+0.1771 

-14 

-71 

23  Arietis 

7-5 

0.54 

6.6 

19  134 

10    4.9 

+  8     1.9 

-0.6578 

0.5327 

0.1763 

+  6 

-^ 

26  Arietis 

6.0 

0.58 

6.8 

19  24.3 

15  351 

-10  38.4 

40.0898 

0.5338 

0.167 1 

+47 

-26 

fjL  Arietis 

6.0 

0.61 

7.0 

19  347 

21  10.3 

-  5  10  I 

+0.8082 

0.5356 

0.1577 

490 

+13 

47  Arietis 

6.0 

0.69 

7.2 

20  15.7 

25 

4  35  5 

+  I  56.8 

+1.1844 

0.5363 

0.1439 

+90. 442 II 

c  Arietis 

4.6 

+0.69 

+7-4 

+20  56.1 

5     7.6 

+  2  27.7 

+0.5273 

0.5377 

+0.1430 

+77 

-il 

66  Arietis 

6.0 

0.82 

77 

22  27.3 

18  46.9 

-  8  19.8 

+0.6382 

0.5409 

0.1 161 

+89 

-  8 

7  Tauri 

6.0 

0.85 

8.1 

24     75 

21  32.4 

-  5  39  8 

-0.8805 

0.5415 

0.1 165 

-10 

-66 

9  Tauri 

7.0 

0.89 

7.8 

22  52  5 

22  43  9 

-  4  30.8 

+0.6195 

0.5417 

0.1080 

+87  i  4  8 

g  Pleiadum 

6.3 

0.93 

8.0 

23  58.2 

26 

2  20.2 

-  I     1-4 

-0.2068 

0.5425 

0.1005 

+30  -35 

17  Tauri 

4-3 

+0.93 

+8.0 

+23  477 

2  22.3 

-  0  59.4 

-0.0095 

0.5425 

+0.1004 

+41   -24 

18  Tauri 

6.3 

0.93 

8.2 

24  31  3 

2  29.5 

-  0  52.5 

^7957 

0.5425 

0.1002 

-  4:-^5, 

19  Tauri 

50 

0.93 

8.1 

24    90 

2  31.2 

-  0  50.8 

-0.3844 

0.5425 

O.IOOI 

+20 

-45 

20  Tauri 

50 

C.94 

8.0 

24     31 

2  48.4 

-  0  34.2 

-0.2479 

0.5426 

0.0995 

+28 

-37 

21  Tauri 

70 

0.94 

8.1 

24  14.3 

2  50.5 

-  0  32.1 

-0.4498 

0.5426 

0.0994 

+16 

-49 

22  Tauri 

7.0 

+0.94 

+8.1 

+24  12.7 

2  54  4 

-  0  28.4 

-0.4142 

0.5426 

+0.0993 

+18 

-47 

23  Tauri 

47 

0.94 

79 

23  38.0 

3     2.7 

-  0  20.4 

+0.2356 

0.5426 

0.0990 

+56 

-12 

7  Tauri 

31 

0.95 

7-9 

23  47  5 

3  34  7 

+  0  10.6 

+0.1 130 

0.5427 

0.0979 

+48 

-18 

B.  A.  C.I  170 

6.3 

0.95 

77 

23     6.6 

3  59  3 

+  0  34  4 

+0.9024 

0.5428 

0.0970 

490 

+25 

26  Tauri 

7.0 

0.95 

7.8 

23  32.8 

4  154 

+  0  49.9 

+0.4486 

0.5429 

0.0965 

+71 

0 

27  Tauri 

4.0 

+095 

+7.9 

+23  44  6 

4  21.2 

+  0  55-5 

+0.2412 

0.5430 

+0.0963 

+56 

-II 

28  Tauri 

6.2 

0.95 

79 

23  49  6 

4  21.8 

+  0  56.1 

+0.1506 

0.5430 

0.0962 

+51 

-16 

36  Tauri 

6.0 

1.04 

77 

23  49.6 

II  20.9 

+  7  41.2 

+0.7714 

0.5441 

0.0812 

+90 

+19 

X  Tauri 

57 

1.15 

8.0 

25  23.4 

19  39  9 

-  8  16.6 

-0.351 1 

0.5452 

0.0630 

+22 

-40 

62  Tauri 

6.0 

1.16 

7.5 

24     39 

20  20.4 

-  7  37.4 

+1.1527 

0.5455 

0.0614 

+90 

448 

k  Tauri 

6.0 

+1-37 

+7.0 

+24  53  7 

27 

II  53.8 

+  7  24.5 

+0.9237 

0.5462 

+0.0264 

+90 

+34 

118  Tauri 

57 

1.56 

6.1 

25     4.2 

28 

2     39 

-  2  54  3 

+0.8760 

0.5458 

-0.0060 

+90 

+33 

125  Tauri 

6.0 

1.64 

6.0 

25  50  5 

6  49.1 

+  I  41-3 

-0.0326   0.5454 

0.0168 

+40 

-18 

139  Tauri 

53 

175 

5.3 

25  56.6 

15     99 

+  9  45-2 

-0-3634 

0.5444 

0.0356 

+21 

-38 

5  Geminorum 

6.7 

1.82 

43 

24  26.6 

21  24.9 

-  8  12.4 

+1.0285 

0.5434 

0.0496 

+90 

+39 

t  Geminorum 

32 

+2.03 

43.0 

+25  14.0 

29 

12  22.9 

+  6  15.7 

-0.8303 

0.5403 

-0.0820 

-  7 

-^5 

u  Geminorum 

57 

2.13 

17 

24  21.7 

21     2.3 

-  9  21.9 

-0.6552 

0.5381 

O.IOOO 

+  5 

-62 

44  Geminorum 

6.0 

2.12 

I.I 

22  47.4 

22  25.8 

-  8     1.2 

+0.9349 

0.5378 

0.1029 

490,427, 

48  Geminorum 

6.0 

2.19 

1.2 

24  18.0 

30 

I  45  5 

-  4  48.2 

-1.0809 

0.5369 

0.1095 

-25   -66 

(J  Geminorum 

35 

2.19 

0.1 

22  10.2 

5  26.0 

-  I   147 

+0.8473 

0.5359 

0.1 167 

490  +20 

58  Geminorum 

6.3 

+2.23 

+0.2 

-^23     8.5 

6  59.9 

+  0  16.1 

-0.4065 

0.5354 

-O.I  198 

+19  -49' 

63  Geminorum 

57 

2.23 

-0$ 

21  39  2 

9     36 

+  2  15.8 

+0.9786 

0.5348 

0.1238 

+90 

428 

79  Geminorum 

6.3 

2.31 

2.0 

20  33.6 

17  23  6 

+10  19.7 

+1.0788 

0.5325 

O.I  391 

+90 

+33 

'  85  Geminorum 

6.0 

2.35 

2.7 

20     9.2 

22  27.5 

-  8  46.1 

+0.7949 

0.5311 

0.1485 

+90 

413 

d^  Cancri 

6.0 

2.47 

4.8 

18  39  5 

31 

II  57.0 

+  4  17.9 

+0.2647 

0.5275 

O.I7I3 

+57 

-18 

6  Cancri 

57 

+2.50 

-5-3 

+18  26.2 

15  59  5 

+  8  12.7 

-0.2001    0.5265 

-0.1777 

+31 1  -43 

0CCULTATI0N8,  1898. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULT ATIONS. 

APRIL.                                                                                          1 

Thk  Star's 

At  Comjumctiom  in  R  A. 

Parallels. 

Red'ns  from 

Name. 

Mag. 

i898.a 

Apparent 
Declmatioa. 

Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y' 

N. 

S. 

Ac 

Ad 

Q 

8 

10 

0       f 

d     b     m 

h     m 

e 

54  Cancri 

6.3 

+2.54 

-  7-5 

+15  43.6 

1     I  37.9 

-  6  26.8 

+0.9583 

0.5243 

-0.1920 

+90 

+  18 

o^  Cancri 

5-7 

2.57 

7.8 

15  42.7 

4  42.8 

-  3  27.7 

+0.3751 

0.5237 

0.1963 

+68 

-15 

c»  Cancri 

6.0 

2.57 

7.8 

15  58.2 

4  52.6 

-  3  18.2 

+0.0630 

0.5236 

0.1965 

+45 

-32 

«•'  Cancri 

6-3 

2.63 

8.8 

15  24.3 

12  15.2 

+  3  50.8  1  -0.8101 

05224 

0.2062 

-  3 

-75 

^  Cancri 

6.0 

2.64 

8.9 

15  21.7 

13  41  8 

+  5  147 

-1.0663 

0.5221 

0.2080 

-19 

-75; 

^  Leonis 

5.3 

+2.65 

-10.9 

+11  44.9 

22     8.0 

-lo  34  5 

+1.0225 

0.52 1 1 

-0.2180 

490 

+  19 

1 8  T^eonis 

6.0 

2.70 

11.6 

12  16.6 

a  5  237 

-  3  32  0 

-1.1544 

0.5205 

0.2258 

-25 

-78 

19  Leonis 

7.0 

2.70 

12.1 

12     2.2 

5  55.5 

-  3     II 

-1.0180 

0.5205 

0.2263 

-15 

-78 

10  Sextantis 

6.0 

2.69 

12.9 

9  24.8 

10  29.9 

+  I  24.9 

+0.7350 

0.5203 

0.2307 

+90 

0 

II  Sextantis 

6,0 

2.69 

13.1 

847.8 

II  21.2 

+  2  14.7 

+1.1934 

0.5203 

0.2315 

+90 

+31 

tr  T^eonis 

5.0 

+2.70 

-132 

+  8  31.8 

12  24.7 

+  3  16.2 

+1.2316 

0.5203 

-0.2325 

+90 

+34 

43  Leonis 

6.5 

2.75 

14.6 

7     3-4 

23  55.8 

-  9  337 

+0.0570 

0.5207 

0.2418 

+45 

-37  1 

34  Sextantis 

6.7 

2.78 

16.2 

4     6.7 

3   9  49  9 

+  0    2.3 

+0.7335 

0.5219 

0.2479 

+90 

-3I 

35*  Sextantis 

6.2 

279 

16.0 

5  16.6 

10  10.5 

+  0  22.4 

-0.5769 

0.5219 

0.2481 

+12 

-77 

/^  Leonis 

6.2 

2.82 

17-3 

2  30.3 

21  59.9 

+11  50.0 

-0.6337 

0.5244 

0.2530 

+  9 

-83 

/*  Leonis 

5.7 

+2.83 

-17.8 

+  0  28.8 

4   I  23.7 

-  8  52.5 

+0.6163 

0.5253 

-0.2540 

+82 

-  9 

^  Virgin  is 

5.7 

2.94 

199 

-  8  53  7 

6  15  57-4 

+  4  27.6 

+0.5059 

05426 

0.2471 

+70 

-15 

75  Virginis 

6.0 

3.04 

193 

14  50.6 

6  18  31.2 

+  6     6.8 

+0.2860 

0.5606 

0.2209 

+51 

-26 

83  Virginis 

6.0 

305 

18.9 

15  403 

23  32.3 

+10  57.2 

+0.0280 

0.5643 

0.2138 

+36 

-40 

85  Virginis 

6.5 

3.05 

18.8 

15  15.6 

7    0    0.7 

+11  24.6 

-0.4857 

0.5647 

0.2131 

+10 

-72 

B.  A.  C.  4722 

5.8 

+3.08 

-17.8 

-17  43-8 

12  33  7 

-  0  30.0 

-0.5433 

0.5741 

-0.1920 

+  5 

-77 

42  Libra 

57 

311 

13.0 

23  29  4 

8  22    16.0 

+  7  53-4 

-0.0095 

0.5960 

0.1 144 

+24 

-42 

A^  Librae 

5.2 

3.12 

11.9 

25     1.6 

9    3  20.5 

-II  14.7 

+0.9826 

0.5984 

0.1004 

+65 

+18 

B.  A.  C.  5253 

5.8 

3.10 

12.0 

24  13.9 

3  27.8 

-II     7.6 

+0. 1760 

0.5984 

O.IOOI 

+33 

-31 

B.  A.  C.  5254 

5.8 

3.09 

I2.I 

23  406 

3  29.0 

-II     6.5 

-0.3815 

0.5985 

O.IOOO 

+  4 

-66 

3  Scorpii 

6.7 

+311 

-11.8 

-24  567 

3  44  5 

-10  51.6 

+0.8609 

0.5986 

-0.0993 

+65 

+  9 

B.  A.  C.  5314 

57 

311 

II. 2 

25  35  0 

7     2.0 

-  7  42.2 

+1.1892 

0.5999 

0.0898 

+64 

+40 

19  Scorpii 

51 

3.04 

10.5 

23  55  6 

13  35  I 

-  I  25.4 

-0.9964 

0.6020 

0.0709 

-35 

-90 1 

0  Scorpii 

3.4 

307 

10. 1 

25  21.0 

13  46.2 

-  I  14.7 

+0.4159 

0.6021 

0.0704 

+44 

-18 

a  Scorpii 

1.2 

307 

94 

26  12.5 

16  50.6 

-t-  I  42.0 

+1.0721 

0.6028 

0.0613 

+64 

+26 

22  Scorpii 

5-5 

+304 

-  97 

-24  53  6 

17     9.9 

+  2    05 

-0.2638 

0.6029 

-0.0603 

+  5 

-58 

25  Scorpii 

7.0 

300 

8.5 

25  20.7 

23  23.4 

+  7  58.4 

-0.1288 

0.6039 

00415 

+11 

-49 

18  Ophiuchi 

6.7 

300 

8.2 

24  27.9 

10    0  29.0 

+  9     1.4 

-1.0544 

0.6040 

0.0382 

-42 

-90 

B.A.C.5709 

6.3 

2.95 

77 

24  56.3 

4  17  6 

-II  19.6 

-0.7027 

0.6041 

0.0265 

-21 

-90 

26  Ophiuchi 

6.1 

2.95 

77 

24  50- 1 

4  21.9 

-II  15.5 

-0.8082 

0.6041 

0.0263 

-27 

-90, 

31  Ophiuchi 

6.7 

+2.95 

-  7-2 

-25  30.1 

6     37 

-  9  37.9 

-0.18 10 

0.6043 

-0.021 1 

+  6   -53  ll 

B.  A.  C.  5800 

7-5 

2.95 

6.3 

26  51.9 

9  35  3 

-  6  15.2 

+  1.1303 

06043 

0.0103 

+63 

+321 

A  Ophiuchi 

49 

2.92 

6.6 

26  27.3 

10    2.0 

-  5  497 

+07151 

0.6043 

0.0089 

+62 

Oi 

B.  A.  C.5813 

6.8 

2.92 

6.6 

26  24.1 

10  21.6 

-  5  30.9 

+0.6592 

0.6043 

0.0079 

+57 

-  4 

38  Ophiuchi 

6.7 

2.92 

6.2 

26  31. 1 

lo  52.2 

-  5     1-5 

+0.7730 

0.6040 

0.0064 

463 

+  3 

B.  A.  C.  5846 

6.8 

+2.88 

-6.4 

-24  48.5 

12  24.7 

-  3  32.9 

-0.9526 

0.6039 

-0.0016 

-38 

-90 

6  Ophiuchi 

33 

2.88 

6.6 

24  54.0 

12  31.6 

-  3  26.2 

-0.8575 

0.6038 

-0.0013 

-32 

-90 

63  Ophiuchi 

6.6 

2.74 

41 

24  52.0 

11    0  12.6 

+  8  23.5 

-0.6767 

0.6010 

40.0361 

-18 

-90 

7  Sagittarii 

5-9 

2.69 

3.8 

24  16.9 

3  53  2 

+11  16.9 

-1.1419 

0.5999 

0.0451 

-49 

-90 

9  Sagittarii 

6.0 

2.69 

3-8 

24  21.8 

4  16.4 

+11  392 

-1.0424 

0.5997 

0.0463 

-41 

-90 

A  Sagittarii 

2.9 

+2.61 

-  1-9 

-25  28.7 

13  26.6 

-  3  33  2 

+0.6271 

0.5946 

+0.0728 

+58 

-  6 

B.  A.  C.  6304 

7.0 

2.56 

2.0 

24  II. I 

15  29.6 

-  I  35-2 

-0.5231 

0.5945 

0.0786 

-  6 

-78 

24  Sagittarii 

59 

2.55 

1.9 

24     6.5 

15  44-8 

-  I  20.6 

-0.5798 

0.5944 

0.0793 

-  9 

-83 

25  Sagittarii 

6.3 

2.56 

1.8 

24  18.0 

15  59  9 

-  I     6.1 

-0.3664 

0.5943 

0.0800 

+  2 

-65 

B.  A.  C.  6343 

6.3 

2.51 

1.8 

23  35.5 

17  32.5 

+  I  22.8 

-0.9541 

0.5934 

0.0843 

-31 

-90 

26  Sagittarii 

6.6 

+2.50 

-  1.5 

-23  557 

18  49.9 

+  I  371 

-0.5039 

05927 

+0.0878 

-  4 

-76 

B.  A.  C.  6369 

6.2 

2.52 

0.9 

25     6.8 

19  57-8 

+  2  42.2 

+0.7932 

0.5916 

0.0909 

+65 

+  4 

j'>  Sagittarii 

50 

2.42 

I.I 

22  52.2 

23  390 

+  6  14.6 

-1.1194 

0.5897 

0.1007 

-42 

-90 

v«  Sagittarii 

5.1 

2.42 

I.O 

22  47.9 

la    0     1.2 

4  6  35.9 

-1.1546 

0.5895 

O.IOI7 

-45 

-90 

B.  A.  C.  6448 

6.5 

2.42 

-  0.8 

23  18.2 

0  22.0 

+  6  56.0     -0.6089 

0.5893 

0.1026 

-  8 

-85 

B.  A.  C.  6607 

59 

+2.28 

+  0.4 

-22  35.6 

10     9.2 

-  7  39  9    -0.2029 

1 

05827 

+0.1274 

+15 

-54 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

Thb  Star's 

At  Conjumctzon  in  R.  A 

ParaUel& 

Red'ns  from 

Name. 

Mag. 

1898.0. 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

jp* 

y 

N. 

S. 

Aa 

Aa 

a 

» 

• 

d 

h     m 

h     m 

• 

• 

50  Sagittarii 

5-9 

+2.25 

+0.5 

-21    58.7 

1% 

12  27.0 

-  5  27.5 

-0.5271 

0.5810 

40.1329 

-  I 

-77 

a  Capricomi 

5.6 

1.92 

2.5 

19   26.2 

13 

10  33.8 

-  8  10.4 

+0.3569 

0.5641 

0.1793 

-rSi 

-22 

IT  Capricorni 

51 

1.86 

2.6 

18   32.7 

13  59-4 

-  4  52.2 

+0.0713 

0.5619 

0.1854 

+36 

-38 

p  Capricorni 

5.3 

Z.84 

2.5 

18      9.0 

14  39  9 

"  4  13.1 

-0.2076 

0^610 

0.1865 

+22 

-54 

B.  A.  C.  7044 

7.0 

1.86 

2.5 

18   12.6 

14  43-6 

-  4    9.6 

-0.1353 

0.5609 

0.1866 

+25 

-49 

0  Capricorni 

6.2 

+1.86 

+2.8 

-18  55.2 

15    6.1 

-  3  47-9 

+0.6616 

0.5607 

+0.1873 

+70 

-  5 

V  Capricorni 

5-7 

1.78 

31 

z8  29.8 

19  32.6 

+  0  29.2 

+1.0778 

0.5573 

0.1946 

+72 

+22 

B.  A  C.  7263 

5.9 

1.66 

3.3 

16  25.4 

14 

3  23.8 

+  8    4.0 

+0.5288 

0.5515 

0.2064 

+65 

-13 

18  Aquarii 

57 

1.48 

3.4 

13  18.9 

15  312 

-  4  133 

-0.0714 

0.5432 

0.2218 

+33 

-45 

X  Capricomi 

5-7 

1.36 

3.7 

II  501 

15 

2     0.4 

+  5  55-2 

+0.7832 

0.5369 

0.2322 

+70 

0 

50  Capricorni 

6.9 

+1.36 

+3.8 

-12    9.9 

2     49 

+  5  59.5 

+1.1381 

0.5368 

+0.2323 

+78 

+24 

36  Aquarii 

6.3 

1.22 

37 

8  41.2 

13     I.I 

-  7  25.4 

+0.1228 

0.5311 

0.2406 

+46 

-35 

6  Aquarii 

4-4 

1.18 

3-9 

8  17.4 

16  36.6 

-  3  56.7 

+0.5794 

0.5295 

0.2427 

+75 

-II 

p  Aquarii 

5-6 

1.16 

4.0 

8  19.9 

18  15.6 

-  2  20.7 

+1.0249 

0.5295 

0.2437 

+82 

+15 

K  Aquarii 

5-2 

1.05 

3.4 

4  45  2 

16 

2  16. 1 

+  6    3.5 

-0.5767 

0.5254 

0.2475 

+11 

-78 

B.A.C.7951  {mgan) 

6.7 

+1.01 

+3.7 

-4  45.4 

7  57.1 

+10  55.2 

+0.6728 

0.5237 

+0.2490 

+84 

-  6 

K  Pisciura 

47 

0.84 

3.8 

■K)  41.9 

17 

3  38.8 

+  6     I.I 

^.1275 

0.5195 

0.2502 

*35 

-48  1 

9  Piscium 

6.6 

0.84 

3.8 

0  33.8 

3  48.4 

+  6  10.4 

+0.0572 

0.5195 

0.2502 

+45 

-38' 

15  Piscium 

6.6 

0.80 

3-9 

0  45  0 

7  59-5 

+10  13.9 

+0.9035 

0.5191 

0.2495 

+90 

+  7 

16  Piscium 

5.8 

0.80 

3.8 

I  32- 1 

8  27.7 

+10  41.3 

+0.1902 

0.5191 

0.2495 

+52 

-31 

2.  Piscium 

4.5 

40.78 

+4.0 

+1  13  2 

II  20.4 

-10  31.1 

+1.2435 

0.5188 

+0.2487 

+90 

+32 

19  Piscium 

4-9 

0.76 

3.8 

2  55-3 

13  32.9 

-  8  22.7 

-0.0078 

0.5187 

0.2481 

+41 

-42. 

22  Piscium 

50 

0.75 

41 

2  21.9 

16  23.0 

-  5  37.6 

+1.2851 

0.5186 

02473 

+90 

+37 

d  Piscium 

5.3 

0.65 

3-9 

7  37-5 

18 

657.6 

+  8  30.7 

-0.7442 

0.5192 

0.2401 

+  3 

-80 

45  Piscium 

6.9 

0.65 

4.1 

7    7.7 

9  32.9 

+11     1.4 

+0.4035 

0.5195 

0.2384 

+65 

-19 

NEW 

MOON. 

47  Arietis 

6.0 

+0.63 

+5.9 

+20  15.7 

21 

12  18.4 

+11  27.4 

+1.0449 

0.5393 

+0.1422 

490 

+31 

e  Arietis 

4.6 

0.63 

5-9 

20  56.0 

12  50.5 

+11  58.4 

+0.3854 

0.5394 

0.1412 

466 

-8 

66  Arietis 

6.0 

0.70 

6.1 

22  27.2 

22 

2  28.7 

+  I    9.7 

+0.4692 

0.5432 

0.1 146 

+72 

-  I 

7  Tauri 

6.0 

+0.72 

+6.3 

+24    7.4 

5  138 

+  3  49.6 

-1.0561 

0.5438 

+0.1090 

-23 

"66 

9  Tauri 

7.0 

0.73 

6.3 

22  52.5 

6  25.2 

+  4  58.4 

+0.4435 

0.5441 

0.1066 

470 

-  2 

^  Pleiadum 

6.3 

0.75 

6.4 

23  58.2 

10      I.I 

+  8  27.1 

-0.3896 

0.5445 

0.0991 

+20 

-45 

17  Tauri 

4-3 

0.75 

6.3 

23  47-7 

10     3-3 

+  8  29.3 

-0.1927 

0.5445 

0.0991 

+30 

-34 

18  Tauri 

6.3 

0.75 

6.4 

24  31-2 

10  10.5 

+  8  36.2 

-0.9796 

0.5449 

0.0988 

-17 

-75 

19  Tauri 

50 

+0.75 

+6.4 

+24    8.9 

10  12.1 

+  8  37.8 

-0.5680 

0.5449 

+0.0987 

+  9 

57 

20  Tauri 

50 

0.75 

6.4 

24     3.0 

10  29.3 

+  8  54-3 

-0.4319 

0.5450 

0.0981 

+17 

-48 

21  Tauri 

7.0 

0.75 

6.4 

24  14-3 

10  31.4 

+  8  56.4 

-0.6340 

0.5440 

0.0980 

+  6 

-6i 

22  Tauri 

7.0 

0.76 

6.4 

24  12.7 

10  35-3 

+  9    0.1 

-0.5985 

0.5450 

0.0979 

+  8 

-59 

23  Tauri 

4-7 

0.76 

6.3 

23  37-9 

10  43.6 

+  9    8.2 

+0.0514 

0.5451 

0.0976 

+44 

-21 

ij  Tauri 

31 

+0.76 

+6.3 

+23  47.5 

II  15.4 

+  9  38.9 

-0.0722 

0.5452 

+0.0965 

+37 

-^7 

B.  A.  C.  1170 

6.3 

0.76 

6.2 

23    6.6 

II  40.0 

+10    2.7 

+0.7172 

0.5453 

0.0956 

+90 

+14 

26  Tauri 

7.0 

0.76 

6.3 

23  32.8 

II  56.1 

4 10  18.3 

+0.2620 

0.5453 

0.0951 

+57 

-  9 

27  Tauri 

4.0 

0.76 

6.3 

23  44  6 

12     1.9 

+10  23.9 

+0.0553 

0.5453 

0.0948 

+45 

-21 

28  Tauri 

6.2 

0.77 

6.3 

23  49  6 

12    2.5 

+10  24.5 

-0.0357 

0.5453 

0.0948 

+39 

-«5 

'  36  Tauri 

6.0 

+0.82 

+6.2 

+23  49.6 

19    0.6 

-  6  51.5 

+0.5735 

0.5465 

+0.0799 

+82 

4-  8 

X  Tauri 

5-7 

0.89 

6.3 

25  23.4 

23 

3  18.4 

+  I     9.5 

-0.5630 

0.5476 

0.0616 

+  9 

-53 

62  Tauri 

6.0 

0.89 

6.1 

24     3-9 

3  58.7 

+  I  48.6 

+0.9406 

0.5477 

0.0601 

490 

+32, 

i    Jk  Tauri 

6.0 

1.05 

5.7 

24  537 

19  30.5 

-  7  11.2 

+0.6891 

0.5483 

+0.0251 

+90 

+20' 

|ii8  Tauri 

5-7 

1.19 

5.1 

25     4-2 

24 

9  401 

+  6  29.7 

+0.6236 

0.5473 

-0.0071 

+89 

+18; 

125  Tauri 

6.0 

+1.25 

+5.0 

+25  50.5 

14  25.5 

H-ii     5.5 

-0.2913 

0.5467 

-0.0179 

+25 

-32 

132  Tauri 

5-3 

1.29 

4.4 

24  32.1 

18  42.0 

-  8  46.7 

+1.0602 

0.5461 

0.0275 

+90 

+43 

139  Tauri 

5-3 

1.34 

4-5 

25  56.6 

22  47.2 

-  4  49.8 

-0.6317 

0.5453 

0.0366 

+  5 

-57 

5  Geminorum 

6.7 

1.40 

3.7 

24  26.6 

26 

5     33 

■^  I   137 

+0.7572 

0.5439 

0.0498 

490 

+21 

8  Geminorum 

6.5 

1.42 

3.4 

24    0.2 

7  16.3 

^  3  22.3 

+1.1278 

0.5433 

0.0553 

490 

+46 

e  Geminorum 

32 

+1.59 

+2.7 

+25  14.0 

20    5.7 

-  8  13.8 

-1.1194 

0.5397 

-0.0825 

-30 

-^5 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

TM  Stak's 

At  CoMjuNcnov  n  R  A 

Parallels 

Nsmai 

Mftff. 

Red'Dsfrom 
iSgaA 

Apparont 
DecUnation. 

Wuhlnston 
Mean  Tuna 

Hour  Angle 
H 

y 

«* 

y 

N. 

S. 

Aa 

AB 

a  Geminomm 
4^1  Geminomm 

i  Geminomm 
58  Geminorum 
63  Geminomm 

57 
6.0 

6.3 

5.7 

+1*68 
X.67 

1.74 
X.77 
X.78 

m 
+    1.7 
X.I 

0.3 
+  0.4 
-  0,2 

•       9 

+24  21.7 

22   47.4 

22  10.2 

23  8.5 
21    39.2 

d    h     m 

26    4  48.9 

6  13.1 

13  17.2 

X4  52.1 

16  57.0 

h     m 
+  0  12.4 
♦  I  33-8 
+  8  24.3 
+  9  56.1 
+11  57-0 

-0.9498 
+06459 

+0-5545 
-0.7068 
+0,6853 

0.5369 
0.5364 
0.5340 

0.5335 
0.5328 

-0.1002 
0.1029 
0.1 166 
0.1 196 
0.1235 

• 

-15 
+90 
+80 

+   X 

+90 

0 
-66 
+  9 
+  3 
-67 
+  9 

79  Geminomm 
85  Geminomm 

^Cancri 
B.AC.  2810 

^Cancri 

6.3 
6.0 
6.0 
7.0 
6.0 

-••1.85 
I.91 
2.02 
2.02 
2.02 

-   1.4 
2.1 

41 

4-4 
4-5 

+20   33.6 
20      9.2 
18   39.5 

17  30  8 
17  22.9 

27    X  22.8 
6  30.7 

20   X2.0 

20  54.5 

21  27.6 

-  3  53  4 
+  I    4-9 

-  9  39  4 

-  8  58.3 

-  8  26.2 

+0.7840 
+0.4976 
-0.0352 
+1.0992 
+1.1500 

0.5298 
0.5280 

0.5235 
05232 
0.5231 

-0.1387 
0.1476 
0.1697 
0.1707 
0.17 16 

+90 

+74 
+38 
+90 
+90 

+13 
-  3 
-34 
+31 

+35 

$  Cancri 
54  Cancri 
0^  Cancri 
^Cancri 
iTi  Cancri 

5.7 
6.3 
5.7 
6.0 

6.3 

+2.07 
2.13 
2.16 
2.17 
2.22 

-  4.4 
6.4 
6.7 
6.6 
7.5 

+18  26.3 
X5  43.6 
15  42.7 
15  58.3 
15  24.3 

28    0  18.5 
XO     6.9 
13  15  I 
13  25.1 
20  55.9 

-  5  40.4 
+  3  50  I 
f  6  52.5 
■I-  7    2.2 

-  9  40.6 

-0.5027 
+0.6671 
+0.0813 
-0.2332 
-1. 1084 

0.5223 
0.5196 
0.5188 
0.5188 
0.5172 

-0.1758 
0.1896 
01938 
0.1940 
0.2034 

+89 
+46 
+29 
-23 

-61 

+   X 

-31 
-47 
-75 

ITS  Cancri 

f  Leonis 

0  Leonis 

19  Leonis 

xo  Sextantis 

6.0 
5.3 
38 
7.0 
6.0 

+2.25 
2.28 

2-31 

2.36 
2.37 

-  7.7 

9.8 

10.7 

10.4 

11.7 

+15  21.8 

11  44.9 
10  21.2 

12  2.2 
9  24.8 

22  24.1 
29    7     0.0 

XX  44.6 
14  567 
19  36.4 

-  8  15.0 
-►  0    5.4 

+  4  415 
+  7  48.0 
-II  40.7 

-1.3619 
+0.7465 
+1.2199 
-X.3020 
+0.4711 

0.5169 

0.5157 
0.5152 

0.5149 
0.5147 

-0.2051 
0.2148 
0.2196 
0.2227 

a227o 

-57 
+90 
+90 

-41 
+70 

-75 
+  2 

+34 
-78 
-15 

iz  Sextantis 
1    IT  Leonis 
j  43  Leonis 
1  34  Sextantis 

35«  Sextantis 

6.0 

50 
6.5 
6.7 
6.2 

+2.37 

a-38 

2.47 

2.51 

+2.53 

-12.0 
12.2 
13.6 
15.5 

-15.1 

+  8  47.8 
8  318 
7     34 
4    67 

4-  5  16.6 

20  28.7 

21  33  4 
80    9  17.5 

19  22.2 

19  43.2 

-xo  49.9 
-  9  47-2 
+  I  35-9 
+XI  22.6 
+11  43  0 

+0.9332 
+0.9732 
-0.1932 
+0.5054 
-0.8139 

0.5147 

0.5147 
0.5152 
0.5167 
0.5168 

-0.2278 
0.2287 
0.2377 
0.2438 

-0.2439 

+90 
+90 
+31 
+73 
-  2 

+XX 

+14 
-51 
-15 
-85 

MAY. 

/*  Leonis 

6.2 

+2.60 

-16.7 

-^2  30.3 

1    7  44.0 

-  0  37.6 

-0.8471 

0.5198 

-0.2489 

-  4 

-87 

/*  Leonis 

B.AC.  4006 

;    ^  Virginis 

1  75  Virginis 

83  Virginis 

5.7 
6.1 

5-7 
6.0 
6.0 

+2.63 
2.80 

2.97 
3.18 
3.24 

-174 
19.6 
20.6 
20.8 
20.5 

-¥  0  28.8 

-  4  46.3 

8  537 

14  507 

15  403 

IX  10.8 

2    5  40.5 

8    2     4.2 

*    4  33.2 

9  315 

+  2  42.7 

-  3  21.9 

-  7  37-5 
-6    3.1 

-  X  15.5 

+0.4173 
+1.2351 
+0.4001 
+0.2521 
+0.0116 

0.5210 
0.5290 

0.5417 
0.5629 

0.5673 

-0.2498 
0.25 1 1 
0.2440 
0.2 191 
0.2122 

+66 
+85 
+63 
+49 
+35 

-20 

+32 
-20 
-28 
-41 

85  Virginis 

B.AC.  4722 
42  Librae 
A«  Scorpii 

B.  AC. 5253 

6.5 
5.8 
5.7 

5.2 
5.8 

+3.24 
3.35 
3.62 

3.67 
3.65 

-20.4 
19.6 

147 
137 
137 

-15  X57 
17  43.8 

23  29.4 
25     1.6 

24  I4-0 

9  59  5 
22  23.0 

«    7  23.9 
12  20.5 

X2  27.0 

-  0  48.6 
+11    7-3 

-  5  10.9 

-  0  26.7 

-  0  20.0 

-0.5003 
-0.5234 
+0.0891 

+1.0797 
+0.2838 

0.5678 

0.5787 
0.6046 
0.6074 
0.6074 

-0.21x5 

0.1909 
0.1137 
0.0996 
0.0992 

+  9 
+  5 
+29 
+65 
+38 

-73 
-75 
-36 
+26 

-25 

B.  A  C.  5254 
3  Scorpii 
19  Scorpii 

c  Scorpii 
a  Scorpii 

5.8 
6.7 
5.1 
3.4 

X.2 

+363 
3.66 
3.65 
3.68 

3.71 

-13.8 
13.6 
11.8 
X1.6 
10.9 

-23  407 

24  567 
23  55-6 

25  21. 1 

26  12.5 

X2   28.8 
12  43  9 

22    18.2 
22   28.9 

7    I  28.0 

-  0  18.8 

-  0    4.2 
+  9    57 
+  9  15.9 
-XI  52.8 

-0.2668 
+0.9603 
-0.8517 
+0.5418 
+1.1951 

0.6075 
0.6076 
o.6ii8 
0.61 19 
0.6129 

-0.0992 
0.0984 
0.0699 
0.0693 
0.0601 

+  9 
+65 
-26 
+52 
+64 

-58 
+16 
-90 
-II 
+40 

22  Scorpii 

25  Scorpii 
x8  Ophiachi 

B.  A  C.  5709 

26  Ophiachi 

7.0 
6.7 
6.3 

6.1 

+367 
3.68 
3.68 
3.66 
3.66 

-II.O 

9-4 
9.2 
8.5 
8.5 

-24  53.6 
25  20.7 
24  27.9 
24  56.3 
24  50.2 

I  46.8 

7  49.4 

8  530 
12  347 
12  38.9 

-11  347 

-  5  477 

-  4  46.8 

-  I  147 

-  I  10.7 

-0.1217 
+0.0235 
-0.8869 
-0.5327 
-0.6364 

0.6x29 
0.6143 
0.6147 
0.6148 
0.6147 

-0.0591 
0.0402 
0.0368 
0.0251 
0.0248 

+13 
+19 

-31 
-II 

-17 

-49 
-40 
-90 

-79 
-90 

31  Ophiachi 
A  Ophiachi 

B.A.C.5813 
38  Ophiachi 

B.AC.  5846 

6.7 
4-9 
6.8 
6.7 
6.8 

+3.67 
3.67 
3.67 
3.67 
3.62 

-  8.0 
7.3 
7-3 
6.8 
6.7 

-25  30.1 
26  27.3 
26  24.1 
26  31.1 
24  48.3 

14  17.6 
x8     8.7 
x8  27.7 
18  57-3 
20  27.0 

+  0  23.7 
+  4     48 
+  4  22.9 

+  4  51  3 
+  6  17.2 

-00153 

+0.8742 
-0.8199 
+0.9330 
-0.7657 

0.6146 
0.6145 
0.6145 
0.6145 
0.6144 

-0.0196 

0.0073 

0.0062 

-0.0047 

+0.0001 

+15 
+64 
+64 
+63 
-27 

-42 
+11 

+  7 
+15 
-90 

0  Ophiachi 

3.3 

+363 

-6.7 

-24  540 

20  337 

+  6  23.6 

-0.6702 

0.6144 

+0.0005 

-21 

-90 

28 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                   || 

MAY.                                                                                            1 

Thb  Star's 

At  Conjunction  in  R.  A. 

Parallels.  , 

Name. 

Mag. 

Red'ns  from 
i898.a 

Apparent 
DecfinaUon. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

jr* 

y 

N. 

1 

! 

-73 
-90 
-90 

+  7 
-60 

Aa 

AJ 

63  Ophiuchi 

7  Sagittarii 

9  Sagittarii 

%  Sagittarii 

B.A.C.6304 

6.6 

59 
6.0 
2.9 
7.0 

8 
+3.55 
351 
3.52 
3.46 
341 

-3'^8 
33 
3-2 

I.O 

0.9 

•       » 

-24  52.0 

24   16.9 

24  21.8 

25  28.7 
24   1 1.0 

d     h      m 
8    8  31.7 
II  27.1 
II  49.6 
20  43.5 
22  42.8 

h     m 

-  6     9.3 

-  3  21.4 

-  2  59.9 

+  5  31-4 
+  7  25.7 

-0.4713 
-0.9248 
-0.8263 
+0.8321 
-0.2986 

0.61 14 
0.6104 
0.6102 
0.6057 
0.6045 

40.0384 
0.0474 
0.0486 
00753 
0.08 1 1 

• 
-  8 

-33 
-26 
+65 
+60 

24  Sagittarii 

25  Sagittarii 

B.  A.  C.  6343 

26  Sagittarii 
B.A.C.6369 

5.9 
6.3 
6.3 
6.6 
6.2 

+341 
3.41 
3.36 
3.36 
3.38 

-0.8 

0.7 

0.5 

-0.3 

+0.4 

-24     6.5 

24  18.0 
23  35.5 
23  55.7 

25  6.8 

22  57-5 

23  12.2 
9    0  42.1 

I  57.3 
3     3.2 

+  7  39.8 

+  7  53-9 
+  9  20.0 
+10  32.1 
+11  35.2 

-0.3541 

-0.1435 
-0.7205 
-0.2751 
+1.0046 

0.6044 
0.6042 
0.6032 
0.6024 
0.6017 

+0.0817 
0.0825 
0.0869 
0.0904 
0.0935 

+  3 

+14 
-16 
+  8 
+65 

-64 
-50 

-90 
-58 
+20 

v^  Sagittarii 
ifl  Sagittarii 
B.  A.  C.  6448 
B.  A.  C.  6607 
50  Sagittarii 

50 
51 
6.4 
5-9 
39 

+3.29 

3-28 
329 
3.17 
313 

+0.6 
0.6 
0.8 
2.5 
2.8 

-22  52.2 

22  47.9 

23  18.2 
22  35  5 
21  58.7 

6  38.2 
659.8 

7  20.0 
16  51.3 
19     5.6 

-  8  58.6 

-  8  38.0 

-  8  18.5 
+  0  49.7 
+  2  58.6 

-0.8757 
-0.9099 
-0.3716 
+0.0400 
-0.2759 

05992 
0.5989 
0.5987 
0.5913 
0.5893 

+0.1034 
0.1044 
0.1053 
0.1 301 
0.1355 

-24 
-26 

+  5 
+28 
+12 

-90 
-^ 
-^5 

a  Capricorni 
vr  Capricorni 
p  Capricorni 

B.  A.  C.  7044 
0  Capricorni 

5.6 
5.1 
5.3 
7.0 
6.2 

+3.79 

2.74 
2.73 
2.73 
2.74 

+5-9 
6.2 
6.1 
6.1 
6.4 

-19  26.1 
18  32.7 
18     8.9 
18  12.5 
18  55.1 

10  16  42.3 
20     4.1 
20  43  7 

20  47.3 

21  9.5 

-  0  14.4 
+  3     00 
+  3  38.2 
+  3  41  6 
+  4     30 

+0.6143 
+0.3344 
+0.0583 
+0.1299 
+0.9192 

0.5701 
0.5671 
0.5665 
0.5665 
0.5661 

+0.18 14 
0.1874 
0.1885 
0.1886 
0.1892 

+66 

+51 
-^35 
+39 
+71 

-  8 

-23 

-38 

-34 
+11 

B.  A.  C.  7263 

18  Aquarii 
^  Capricorni 
A  Capricorni 

36  Aquarii 

5-7 
57 
6.4 
5.7 
6.3 

f2.52 
2.32 

2.13 
2.15 
2.00 

+7-3 
7-7 
7.5 
8.2 
8.2 

-16  25.3 
13  18.5 

9  44-7 
II  50.1 

8  41. 1 

11  9  152 
21   137 

12  7  31.3 

7  37-4 
18  34.8 

-  8  17.3 
+  3  16.6 
-10  46.3 
-10  40.3 

-  0     4.2 

+0.7916 
+0.1992 
-1. 1 296 
+1.0469 
+0.3848 

0.5543 
0.5461 

0.5384 
0.5384 

0.5315 

+0.2073 
0.2224 
0.2321 
0.2322 
0.2398 

+74 
+47 
-26 
+78 
+62 

+  2 
-31 
-90 
+  18 
-21 

6  Aquarii 
p  Aquarii 
K  Aquarii 
B.A.C.795i(»*^a«) 
K  Piscium 

4-4 
5.6 
5.2 
6.7 
4.7 

+1.95 
1.93 
1.80 

1-75 
1.51 

+8.4 
8.5 

7.7 

-  8  17.3 
8  199 
4  45- 1 

-  4  45-3 
+  0  41.9 

22  9.7 

23  48.4 

13  8  28.7 
13  30.1 

14  9  17.0 

+  3  23.8 
+  4  59  5 
-10  36.5 

-  5  44-4 
-10  33.4 

+0.8377 
+1.2806 
-0.3252 
+0.9178 
+0.0912 

0.5295 
0.5287 

0.5245 
0.5225 
0.5170 

+0.2418 
0.2426 
0.2459 
0.2471 
0.2474 

+82 
+82 
+24 

+85 
446 

+  4 
+37 
-60 
+  8 
-37  1 

9  Piscium 

15  Piscium 

16  Piscium 
19  Piscium 
36  Piscium 

6.6 
6.6 
5.8 
4.9 
6.3 

+1.51 

1-47 
1.46 
1.41 
1.26 

+7.8 
7.8 
7.6 

7-5 
68 

+  0  33.8 

0  45.1 

1  32.3 

2  55-4 
7  40.5 

9  26.7 

13  39  5 

14  79 
19  15.4 

15  10  45.0 

-10  23,9 

-  6  18.8 

-  5  51.2 

-  0  52.8 

-  9  50.7 

+0.2738 
+1.1173 
+0.4017 
+0.1943 
-I.I235 

0.5170 
0.5164 
0.5163 
0.5158 
0.5157 

40.2473 
0.2465 
0.2464 
0.2449 
0.2378 

+57 
+90 
+65 
+52 
-23 

-27 
+22  1 
-20  1 

-31 
-82 

</  Piscium 

45  Piscium 

75  Piscium 

ff  Piscium 

10 1  Piscium 

5-3 
6.9 
6.0 
3-7 
6.3 

+1.25 
1-23 

1.08 

I.OI 

1.00 

+6.9 
7.2 
65 
63 
6.4 

+  7  37-5 

7     7.8 

12  24.7 

14  49  3 
14     8.5 

12  49.5 
15  265 

16  12  16.2 

17  0  47  7 
2  56.7 

-  7  49-9 

-  5  17.6 

-  9     5  3 
+  3     3.5 
+  5     8.6 

-0.5786 
+0.5688 
-0.3822 
-0.3495 
+0.8228 

0.5158 
0.5160 

0.5197 
0.5232 
0.5238 

+0.2365 
0-2348 
0.2175 
0.2038 

0.20II 

+11 
+78 
+21 
+23 
+90 

-76 

-IO| 

-59 
-55 
+  9 

103  Piscium 
105  Piscium 

3  Arietis 

4  Arietis 
I  Arietis 

6.8 

6.3 
6.0 

57 
5-7 

+0.99 
0.99 
0.98 
0.96 
0-95 

46.1 
6.2 
6.0 
6.1 
6.1 

+16     6.6 

15  53.4 

16  54.2 

16  27.0 

17  19.3 

4  39  7 
4  52.3 

8  17.6 

9  5-3 
13  36.5 

+  6  48.4 
+  7     0.6 
+10  19.7 
+11     59 
-  8  31.4 

-0.9680 
-0.6882 
-1.1167 
•  -0.4700 
-0.5588 

0.5243 
0.5244 

0.5255 
0.5258 
0.5274 

40.1989 
0.1987 
0.1942 
0.1932 
0.1870 

-13 
+  4 
-25 

+16 
+11 

-74  1 
-73 
-61 
-66  = 

15  Arietis 

B.  A.  C.  686 

e  Arietis 

23  Arietis 

26  Arietis 

5-7 
7.2 

5.7 
75 
6.0 

+0.93 
0.93 
0.92 
0.92 
0.91 

+5-9 
5-9 
59 
59 
5-9 

+19     1.2 
19     8.5 
19  25.8 
19  13.4 
19  24.2 

20  5.7 

21  40.5 

23  449 

18    0  14.8 

5  48.0 

-  2  14  3 

-  0  42.4 
+  I   18.1 
+  I  46.9 
+  7    9-7 

-1.2283 
-1.0814 
-1.0388 

-0.7255 
+0.0023 

0.5297 
0.5302 

0.5310 
0.5312 
0.5332 

+0.1776 
0.1752 
O.1721 
O.1713 
0.1624 

-37 
-23 

-19 
+  I 

+41 

-71 
-71 
-71 
-71 
-31 

fi  Arietis 

47  Arietis 

e  Arietis 

6.0 
6.0 
4.6 

+0.89 

0.89 

+0.89 

+6.0 

59 
+5.8 

+19  34-7 

20  15.7 

+20  56.0 

NEW 

II  25.9 

18  53.9 

19  26.2 

MOON, 

-II  23.2 

-  4    9.6 

-  3  38.4 

+0.7003 
+  1.046 1 
+0.3831 

0.5352 
0.5379 
0.5381 

+0.1529 

0.1396 

+0.1387 

+90 
+90 
+65 

+  7 
+31 
-  8 

118  Tauri 

5-7 

+1.11 

+4.1 

+25     4.1 

21  16  26.9 

-  8  56.0 

+0.4889 

0.5487 

>o.oo88 

+75 

+10 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

MAY. 

Thx  Stab's 

At  Conjuhctiok  zn  R  A. 

TJmirtwg 

ParaUela. 

Red'ns  from 

Name. 

Mag. 

1898A 

Apparent 
Decimation. 

Washin^on 
Mean  Time. 

Hour  Angle 
H 

Y 

X* 

•  y 

N. 

0 

S. 

• 

Aa 

A< 

s 

» 

0       # 

d     h     m 

h      m 

125  Tauri 

6.0 

+1.15 

+  4.0 

+25  50.5 

31  21   12.4 

-  4  20.1 

-0.4361 

0.5481 

-0.0195 

+17 

"41 

Vbnus 

24  316 

aa    0  43.8 

-  0  55.9 

+0.9412 

0.4918 

0.0310 

+90 

+34 

132  Tauri 

5-3 

1.17 

3.5 

24  32.1 

I  29.1 

-  0    12.1 

+0.9109 

05473 

0.0291 

+90 

+33 

139  Tauri 

5.3 

1.20 

33 

25  56.5 

5  34.5 

+  3  451 

-0.7903 

0.5465 

0.0382 

-  5 

-64 

5  Gemmomm 

6.7 

1.24 

2.9 

24  26.6 

II  510 

+  9  49.0 

+0.5919 

0.5451 

0.0520 

+84 

+12 

8  Geminonim 

6.5 

+1.25 

+  2.7 

+24     0.2 

14     4-3 

+11  57.9 

+0.9600 

0.5445 

-0.0568 

+90 

+33 

9  Geminorum 

63 

1.25 

27 

23  465 

14  22.8 

-II  44.2 

+1.1950 

0.5444 

0.0575 

+89 

+53 

It  Geminorum 

57 

1.42 

1-3 

24  21.7 

33  II  39.8 

+  8  50.8 

-1. 1529 

0.5374 

0.1014 

-33 

-66 

4^  Geminorum 
i  Geminonim 

6.0 

1.41 

0.8 

22   47.4 

13     4-3 

+10  12.5 

+0.4462 

0.5369 

0.1042 

+71 

-  I 

3.5 

1.47 

0.1 

22    10.2 

20  10.2 

-  6  55.2 

+0.3465 

0.5341 

0.1 177 

+63 

-  8 

58  Geminorum 

6.3 

+1-49 

+  0.2 

+23      8.5 

21  45.5 

-  5  22.9 

-0.9207 

0.5335 

-0.1207 

-12 

-^ 

63  Geminorum 

57 

1.49 

-  0.3 

21    39.2 

23  511 

-  3  21.4 

+0.4732 

05327 

0.1245 

+72 

-  3 

79  Geminorum 

6.3 

1.56 

1.3 

20  337 

34    8  20.1 

+  4  51.6 

-^o.5633 

0.5292 

0.1395 

+80 

+  I 

85  Geminorum 

6.0 

1.60 

1.8 

20    9.2 

13  30.4 

+  9  52.0 

+0.2707 

0.5271 

0.1482 

+57 

-15 

d^  Cancri 

6.0 

1.70 

3.5 

18  39-5 

35     3  19.1 

-  0  447 

-0.2767 

0.5217 

0.1697 

+26 

-47 

B.  A-  C.  2810 

7.0 

+1.70 

-3.8 

+17  308 

4     2.1 

-  0    3.0 

+0.8639 

0.5214 

-0.1707 

+90 

+14 

<J»  Cancri 

6.0 

1.69 

3.9 

17  22.9 

4  35-4 

+  0  293 

+09153 

0.5212 

0.1716 

+90 

+18 

6  Cancri 

57 

174 

3-8 

18  26.3 

7  28.3 

+  3  16.9 

-0.7501 

0.5202 

0.1753 

0 

-70 

54  Cancri 

6.3 

1.79 

5.5 

15  43.6 

17  24.2 

-II     5.0 

+0.4216 

0.5168 

0.1890 

+67 

-12 

oi  Cancri 

57 

1.83 

5-8 

15  42.7 

20  35.0 

-  8     0.0 

-0.1696 

0.5158 

0.1930 

+32 

-44 

08  Cancri 

6.0 

+1,83 

-  57 

+15  58.3 

20  45.1 

-  7  50.2 

-0.4861 

0.5157 

-0.1932 

+15 

-62 

^  Leonis 

53 

1.94 

8.6 

II  44.9 

36  14  37  6 

+  9  308 

+0.4961 

0.5113 

0.2128 

+72 

-12 

0  Leonis 

3.8 

1.97 

93 

10  21.2 

19  27.5 

-  9  47-8 

+0.9741 

0.5104 

0.2176 

+90 

+15 

10  Sextantis 

6.0 

2.04 

10.4 

9  24.8 

37     3  28.8 

-  2     0.5 

+0.2194 

0.5095 

0.2246 

+54 

-28 

II  Sextantis 

6.0 

2.04 

10.7 

8  47  9 

4  22.3 

-  I     8.6 

+0.6839 

0.5095 

0.2252 

+89 

-  3 

vr  Leonis 

50 

+2.05 

-10.9 

+  8  31.8 

5  28.3 

-  0     4.5 

+0.7269 

0.5094 

-0.2261 

+90 

-  I 

43  Leonis 

6.5 

2.15 

12.3 

7    3.4 

17  28.3 

+11  34-6 

-04482 

0.5092 

0.2341 

+18 

-67 

34  Sextantis 

6.7 

2.23 

14.4 

4    6.7 

as     3  47  4 

-  2  24.4 

+0.2642 

0.5102 

0.2401 

+56 

-27 

35»  Sextantis 

6.2 

2.24 

14.0 

5  16.6 

4     8.8 

-  2     3.5 

-1.0689 

0.5102 

0.2402 

+18 

-85 

/3  Leonis 

6.2 

2-33 

15.6 

2  30.3 

16  27.8 

+  9  53  7* 

-1.0928 

0.5129 

0.2446 

-20 

-87 

/*  Leonis 

57 

+2.36 

-16.3 

+  0  28.8 

20     0.0 

-10  40.3 

+0.1892 

0.5138 

-0.2455 

+52 

-31 

B.A.C.4006 

6.1 

2.54 

19.0 

-  4  46.3 

39  14  58.0 

+  7  437 

+1.0402 

0.5217 

0.2464 

+85 

+16 

f  Virginis 

57 

2.77 

20.0 

8  537 

30  II  51.3 

+  3  57-6 

+0.2283 

0.5348 

0.2394 

+52 

-29 

69  Virginis 

5.0 

310 

21.2 

15  27.1 

31  12  28.1 

+  3  45.0 

+1.2638 

0.5555 

0.2181 

+75 

+39 

75  Virginis 

6.0 

313 

21.0 

14  507 

14  51.1 

+  6     3.0 

+0.1310 

0.5577 

0.2153 

+42 

-34 

83  Virginis 

6.0 

+3.22 

-20,8 

-15  403 

19  53.9 

+10  55.1 

-0.1013 

0.5625 

-0.2085 

+29 

■57 

85  Virginis 

6.5 

+3.22 

-20.7 

-15  15.6 

20  22.3 

+11  22.4 

-0.6153 

0.5630 

-0.2079 

+  3 

-83 

JUNE. 

B.  A.  C.  4722 

5.8 

+3.40 

-20.1 

-17  43.8 

1    8  54-5 

-  0  33.0 

-0.61 10 

0.5753 

-0.1878 

0 

-84 

42  Librae 

57 

390 

15.8 

23  295 

3  18     0.2 

+  7  137 

+0.0742 

0.6058 

0.1118 

+28 

-37 

A'Scorpii 

5-2 

399 

149 

25     1.6 

22  55.1 

+11  56.1 

+1.0717 

0.6094 

0.0979 

+65 

+25 

B.  A.  C.  5253 

5.8 

3-97 

14.8 

24  14.0 

23     2.1 

-II  57.2 

+0.2788 

0.6095 

0.0975 

+38 

-26 

B.  A.  C.  5254 

5.8 

+3-95 

-14.8 

-23  407 

23     3.4 

-II  56.0 

-0.2701 

0.6095 

-0.0975 

+  9 

-58 

3  Scorpii 

6.7 

399 

14.8 

24  567 

23  18.2 

-II  41.8 

+0.9537 

0.6097 

0.0967 

+65 

+16 

19  Scorpii 

5.1 

4.03 

12.6 

23  557 

8    8  47.5 

-  2  36.8 

-0.8314 

0.6153 

0.0680 

-25 

-90 

<T  Scorpii 

3.4 

4.07 

12.6 

25  21. 1 

8  58.1 

-  2  26.7 

+0.5549 

0.6155 

0.0677 

+53 

-10 

a  Scorpii 

1.2 

4.12 

12.0 

26  12.5 

II  55-2 

+  0  22.7 

+1.2097 

0.6168 

0.0585 

+64 

+42 

22  Scorpii 

5.5 

+4.08 

-11.8 

-24  53-6 

12  137 

+  0  40.4 

-0.0985 

0.6170 

-0.0575 

+14 

-47 

25  Scorpii 

7.0 

4.12 

10.2 

25  20.7 

18  11.3 

+  6  22.4 

+0  0572 

0.6192 

0.0385 

+21 

-38 

18  Ophiuchi 

6.7 

413 

9-9 

24  27.9 

19  14.0 

+  7  22.4 

-0.8440 

0.6195 

0.0351 

-28 

-90 

B.  A.  C.  5709 

6.3 

413 

9.0 

24  56.4 

22  52.1 

+10  50.9 

-0.4862 

0.6203 

0.0234 

-  9 

-74 

26  Ophiuchi 

6.1 

413 

90 

24  50.2 

22  56.2 

4IO    54.8 

-0.5878 

0.6203 

0.0231 

-15 

-84 

3X  Ophiuchi 

6.7 

+4.15 

-8.5 

-25  30.1 

4    0  33.4 

-II    32.3 

+0.0313 

0.6206 

-0.0178 

+17 

-39 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

Thb  Star's 

At  CoNjimcTiON  n  R.  A. 

PanlleU. 

Red'ns  from 

Kama           ' 

Mag. 

i898.a 

Apparent 
DeclinatioiL 

WaaUncton 
Mean  lima 

— 

Hour  Angle 

It 

Y 

^ 

y 

N. 

S. 

Aa 

Ai 

8 

m 

•       ' 

d    h     m 

h     m 

• 

• 

A  Ophiucbi 

4.9 

f4.i8 

,-8.0 

-26  27.3 

4    4  20.3 

-  7  55-5 

-K0.920I 

0.6213 

-0.0054 

+«4 

+M 

B.  A.  C.  5813 

6.8 

4.18 

7.9 

26  24.1 

4  38.9 

-  7  377 

+0.8668 

0.6213 

0.0044 

+«4 

+XO 

38  Ophiuchi 

6.7 

4.20 

7.3 

26  31. 1 

5    8.0 

-  7    9-9 

+0.9796 

0.6213 

-0.0027 

4^3 

+x8 

B.  A.  C.  5846 

6.8 

415 

6.9 

24  48.3 

6  35  9 

-  5  45  8 

-0.6990 

0.621  X 

+0.0020 

-23 

"9o 

6  Ophiuchi 

33 

415 

6.9 

24  54.0 

6  42.6 

-  5  39  4 

-0.6058 

0.62 1 1 

0.0024 

-17 

-86 

5  Sagittarii 

7.0 

+4.15 

-   3.1 

-24  16.6 

20  X9.1 

+  7  21.1 

-0.8807 

0.6189 

+0.0467 

-30 

-90 

7  Sagittarii 

5-9 

4.15 

2.8 

24  16.9 

ax  16.3 

+  8  15.8 

-0.8294 

0.6187 

0.0498 

-«6 

-90 

9  Sagittarii 

6.0 

4.X5 

2.8 

24  21.8 

21  38.2 

+  8  36.8 

-0.7312 

0.6185 

0.0509 

-«o 

-90 

X  Sagittarii 

2.9 

417 

-  0.4 

25  28.7 

S    6  18.4 

-7    57 

+0.9214 

0.6148 

0.078X 

+65 

+14 

B.  A.  C.  6304 

7.0 

4.12 

+  O.I 

24  IX.0 

8  14.5 

-  5  145 

-0.1944 

0.6137 

0.0840 

+X2 

-53 

24  Sagittarii 

59 

+4.12 

+  O.X 

-24     6.5 

8  28.8 

-  5    09 

-0.2455 

0.6136 

+0.0847 

+  9 

-56 

25  Sagittarii 

6.3 

4.12 

0.2 

24  x8.o 

8  43.x 

-  4  47.2 

-0.0372 

0.6133 

0.0854 

+20 

-44 

B  A.  C.  6343 

6.3 

4.06 

0.7 

23  35.5 

10  10.5 

-  3  23.5 

-0.6041 

0.6126 

0.0898 

-xo 

-86 

26  Sagittarii 

6.6 

407 

I.I 

23  557 

XI  23.6 

-  2  13.5 

-0.1626 

0.61x8 

0.0934 

+14 

~5i| 

B.A.C.6369 

6.2 

4.10 

1.4 

24    67 

la  27.7 

-  X  12.3 

+I.IOI4 

0.61 12 

0.0965 

+^5 

•^28 

r>  Sagittarii 

5.0 

+4.02 

+   2.1 

-22  52.2 

15  56.5 

+  a    77 

-0.7472 

0.6089 

+0.X066 

-16 

-90 

t^  Sagittarii 

5.1 

4.02 

2.2 

22  47.9 

16  17.5 

-»•  2  27.8 

-0.7804 

0.6087 

a  1076 

-18 

-90 

B.  A.C.6448 

6.4 

403 

2.3 

23  18.2 

16  37.x 

^  2  46.6 

-0.2464 

0.6083 

0.X085 

••-X2 

-57 

B.  A.C.6607 

59 

396 

4-5 

22  35-5 

6    X  51.4 

+11  377 

+O.1712 

0.6013 

0.1335 

+35 

-3a 

50  Sagittarii 

5.9 

392 

4-9 

21  58.6 

4    X.6 

-10  17.4 

-O.1381 

0.5995 

0.1392 

♦19 

-50] 

a  Capricomi 

5-6 

+365 

+  91 

-19  26.1 

't    0  57-3 

+  9  48.5 

40.7684 

0.5803 

+0.X856 

+71 

+    X 

IT  Capricomi 

51 

359 

9-5 

x8  32.6 

4  12.6 

-II     37 

+0.4965 

0.5771 

0.X916 

+^ 

-14 

p  Capricomi 

53 

3-57 

9.6 

18    8.9 

4  51.1 

-10  26.6 

+0.2260 

0.5765 

0.1923 

+44 

-29 

B.  A.  C.  7044 

7.0 

3.57 

9.5 

x8  12.5 

4  54-6 

-10  23.3 

+0.2966 

0.5765 

0.X929 

+49 

-25 

0  Capricomi 

6.2 

3-59 

99 

18  55.1 

5  x6.o 

-xo    2.7 

+1.0737 

0.5761 

0.1935 

+71 

+-22 

B.  A.  C.  7263 

5.9 

+3-39 

+11.3 

-16  25.3 

x6  58.9 

•1-  X  14.2 

+0.9627 

0.5650 

+0.2120 

+74 

+13 

9  Aquarii 

6.8 

331 

10.9 

13  55  6 

x8  30.3 

+  2   42.3 

-I.2170 

0.5636 

0.214X 

-38 

-90 

18  Aquarii 

57 

3.19 

12.2 

13  18.8 

8    4  35.6 

-II  33-8 

+0.3873 

0.5546 

0.2264 

+59 

-21 

<:'  Capricomi 

5.5 

3.01 

12.3 

9  32.9 

14     I.I 

-  2  27.8 

-1.2508 

0.5468 

0.2353 

-37 

-90 

f«  Capricomi 

6.4 

3.00 

12.5 

9  44.6 

14  357 

-  I  54-3 

-0.9164 

0.5463 

0.2358 

-IX 

-90 

X  Capricomi 

5.7 

+3.03 

+131 

-II  50.0 

14  417 

-  1  48.5 

+1.2305 

0.5463 

40.2359 

+78 

+33 

B.  A.  C.  7620 

6.5 

2.98 

13.1 

10  47-3 

17  57.5 

+  1  20.6 

+0.9444 

0.5438 

0.2384 

+79 

+-II , 

36  Aquarii 

6.3 

2.86 

133 

8  41.0 

9     I  21.8 

+  8  30.2 

+0.5825 

0.5384 

0.2430 

+75 

-XI 

6  Aquarii 

4-4 

2.82 

13.5 

8  17.2 

4  51.4 

+XI  53  0 

+1.0309 

0.5362 

0.2448 

+82 

+16 

51  Aquarii    . 

5-8 

275 

12.9 

5  21.0 

8  21.3 

-  8  43-8 

-I.I254 

0.5339 

a2462 

-24 

-90 

K  Aquarii 

5.2 

+2.66 

+13.1 

-  4  45.0 

X4  56.3 

-  2  21.4 

-O.I165 

0.5303 

+0.2484 

+34 

-48 

B.A.C.7951  (mean) 

6.7 

2.59 

134 

-  4  45.3 

X9  51.5 

+  2  24.5 

+I.II31 

0.5276 

0.2492 

+85 

+22 

K  Piscium 

47 

2.35 

12.9 

+  0  42.0 

10  15  18.0 

-  2  44.9 

+0.2898 

0.5202 

a2483 

+58 

-^ 

9  Piscium 

6.6 

235 

130 

0  33  9 

15  27.6 

"  2  35.6 

+0.4714 

0.520X 

0.2413 

+70 

-17 

15  Piscium 

6.6 

2.30 

13.0 

0  45.2 

19  36.9 

+  I  26.1 

+1.3063 

0.5191 

0.2472 

+90 

+36 

16  Piscium 

5.8 

+2.29 

+12.8 

+  X  32.2 

20    5.0 

+  I  53.4 

+0.5990 

0.5190 

+0.2470 

+80 

-xo 

19  Piscium 

49 

2.23 

12.6 

2  55-5 

11    X    8.9 

-1-  6  48.1 

+0.3877 

0.5180 

0.2452 

+€4 

-2X 

36  Piscium 

6.3 

2.07 

11.6 

7  40-6 

16  30.6 

-  2  17.8 

-0.9332 

0.5165 

0.2373 

-9 

-82 

d  Piscium 

53 

2.05 

11.7 

7  37  6 

18  33.9 

-  0  18.2 

-0.3947 

0.5165 

0.2359 

+21 

-^3 

45  Piscium 

6.9 

2.03 

11.9 

7    7.9 

21    9.9 

+  2  13.2 

+0.7449 

0.5165 

0.2341 

+90 

0 

75  Piscium 

6.0 

fi.84 

+10.4 

+12  24.7 

la  17  55.9 

-  I  38.2 

-0.2248 

0.5187 

+0.2x59 

+29 

-50 

17  Piscium 

37 

174 

97 

14  49  4 

18    6  27.8 

+10  31.0 

-0.2083 

0.5215 

0.202X 

+30 

-47' 

loi  Piscium 

6.3 

173 

97 

14     8.6 

8  371 

-II  237 

+0.9607 

0.5221 

0.1992 

+90 

+x8 

103  Piscium 

6.8 

1.72 

9.2 

16    6.6 

xo  20.3 

-  9  43  7 

-0.8315 

0.5226 

0.1970 

-4 

-74 

105  Piscium 

6.3 

1.72 

9.3 

15  53.5 

10  329 

-  9  31.5 

-0.5522 

0.5227 

0.1967 

+12 

-^ 

3  Arietis 

6.0 

+1.70 

+  8.9 

+16  54.2 

X3  58.8 

-  6  11.8 

-0.9850 

0.5236 

+0.1923 

-15 

-73 

4  Arietis 

57 

1.69 

9.1 

16  27.0 

14  46.8 

-  5  25.3 

-0.3391 

0.5239 

O.I912 

+23 

-53 

I  Arietis 

57 

1.66 

8.8 

17  19.3 

19  18.7 

-  I     1.8 

-04346 

0.5253 

0.1850 

+x8 

-58 

15  Arietis 

57 

1.62 

8.3 

19     1.3 

14    I  49.3 

+  5  167 

-1.1139 

0.5275 

O.X756 

-25 

-71 

B.  A.  C.  686 

7.2 

i.6i 

8.3 

19    8.3 

3  24.5 

+  6  49  0 

-0.9692 

0.5280 

0.1732 

-M 

-^i 

e  Arietis 

57 

+1.60 

+  8.2 

+19  25.9 

5  295 

+  8  50.0 

-0.9287 

0.5287 

+ai7oo 

-12 

-71 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

TBB  8TAft*S 

At  Comjumctxon  n  R.  A. 

ParaUels. 

Name. 

Mar. 

Rcd'ns  from 
1898.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

X' 

y 

N. 

S. 

A« 

Aa 

23  Arietis 
26  Arietis 

fi  Arietis 
47  Arietis 

e  Arietis 

7.5 
6.0 
6.0 
6.0 
4.6 

8 
♦1.59 
1.56 
1.52 
1.50 
1.50 

m 
^  8.2 

8.1 
8.2 
7-9 
7.7 

•       $ 

+19  13.4 
19  24.3 

19  34-7 

20  15.7 
20  56.1 

d    h     m 

1*    5  59.5 

II  34  3 

17  13  9 

IS    0  44.3 

X  16.7 

h     m 
+  9  19.1 

-  9  16.6 

-  3  47.8 
+  3  28.2 
+  3  59-5 

-0.6166 
+0.1039 
40.7947 
+1.1302 
+0.4659 

0.5289 
0.5309 
0.5329 
0.5355 
0.5358 

+0.1692 
0.1603 
0.1508 

0.1377 
0.1367 

0 

+  7 

+47 
+90 
+90 
+72 

• 

-^ 
-25 
+13 
+38 
-  4 

66  Arietis 

7  Tauri 

9  Tauri 

g  Ileiadum 
17  Tauri 

6.0 
6.0 
7.0 
6.3 
4.3 

41.44 
143 

X-44 
X.43 
1-43 

+  7.0 
6.5 
6.4 
6.1 
6.2 

+22  27.3 

24    7-4 

22  52.5 

23  58.2 
23  47-6 

15     37 

•      17  50.4 
19    2.5 
22  40.2 
22  42.4 

-  6  40.3 

-  3  59.1 

-  2  49.4 
+  0  41.2 
+  0  43.3 

+0.5012 
-1.0408 
+0.4619 
-0.3880 
-0.1902 

0.5404 
0.5412 
0.5416 
0.5426 
0.5426 

+0.1 106 
0.1050 
0.Z026 
0.0952 
0.0952 

♦75 

-22 
472 
+20 
+30 

-I-  I 

-66 

0 

-45 
-34 

z8  Tauri 

19  Tauri 

20  Tauri 

21  Tauri 

22  Tauri 

6.3 
5.0 
50 
7.0 
7.0 

+1.43 
1.43 
143 
1.42 
1.42 

+  6.1 
6.1 
6.1 
6.1 
6.1 

+24  31.2 
24    8.9 
24    30 
24  14.2 
24  12.7 

22  497 

22  51.3 

23  8.7 
23  10.8 

23  147 

+  0  50.4 
+  0  52.0 
+  I     8.7 
+  I  10.8 
+  I  14.5 

-0.9809 
-0.^677 
-0.4318 
-0.6351 
-0.5995 

0.5427 
0.5427 
0.5428 
0.5428 
0.5428 

+0.0949 
0.0949 

0.0943 
0.0942 
0.0941 

-18 

+  9 

+  6 
+  8 

-^5 
-57 
-48 
-61 
-59 

23  Tauri 
ri  Tauri 
B.  A.  C.I  170 

26  Tauri 

27  Tauri 

4-7 
31 
6.3 
7.0 

40 

+1.42 
1.42 
1.41 
1.41 
1.42 

+  6.2 
6.1 
6.2 
6.1 
6.1 

+23  37-9 
23  47-5 
23    6.6 
23  32.9 
23  44.6 

23  23.1 

23  55.2 

16    0  20.0 

0  36.2 

0  41.9 

+  I  22.6 

+  I  537 
■I-  2  17.7 
+  2  33  3 
+  2  38.8 

+0.0529 
-0.0731 
+0.7184 
+0.2578 
+0.0517 

0.5428 
0.5429 
0.5431 
0.5432 
0.5432 

+0.0938 
0.0927 
0.0918 
0.0913 
0.09ZX 

+44 
+37 
+90 

+57 
+44 

-21 
-27 
+15 
-  9 
-20 

28  Tauri 
36  Tauri 

X  Tauri 
62  Tauri 

K  Tauri 

6.2 
6.0 

57 
6.0 
6.0 

+1.42 
140 
139 

1.38 
+1.38 

+  6.1 
5.9 
5.1 
5-3 

+  4-4 

+23  49  6 

23  49.6 
25  23.4 

24  3.9 
+24  53.6 

NEW 

0  42.6 

7  441 

i6     5.2 

16  45.8 

17    8  22.0 

MOON, 

+  2  39  5 
+  9  27.0 

-  6  28.7 

-  5  49-4 
+  9  15.4 

-0.0393 
+0.5490 
-0.6196 
+0.8877 
+0.5857 

0.5432 
0.5450 
0.5467 
0.5469 
0.5486 

+0.0910 
0.0763 
0.0583 
0.0569 

+0.0220 

+39 
+80 
+  6 
+90 
484 

-25 
+  7 
-57 
+29 

+14 

6  Geminorum 
58  Geminorum 
63  Geminorum 

3.5 
6.3 
5.7 

+1.48 
1.50 
1.49 

-0.3 
0.4 

0.8 

+22  10.2 
23    8.5 
21  39.2 

20    2  17.8 
3  53  I 
5  587 

+  0  59.9 
+  2  32.1 

+  4  337 

+0.2744 
-0  9961 
+0.3976 

0.5354 
0.5348 
0.5339 

-0.1189 
0.Z219 
0.Z260 

+58 
-18 
+67 

-12 
-67 
-  6 

79  Geminorum 
85  Geminorum 

C»  Cancri 

</»  Cancri 
B.A.C.2810 

6.3 
6.0 

4-8 
6.0 
7.0 

+1.51 
1-53 
1.55 
1.58 

1.57 

-  1.5 
19 
3.0 
34 
3.6 

+20  33.6 
20    9.2 

17  57.2 

18  39.5 
17  30.8 

14  27.5 

19  377 

»1    3  52.4 

9  27.5 

10  10.6 

-11  136 
-  6  13.1 
+  I  46.3 
+  7  11-3 
+  7  53.0 

+04796 
+0.7815 
+1.3312 
-0.3799 
+0.7632 

0.5308 
0.5283 
0.5248 
0.5227 
0.5222 

-0.1407 

0.1494 
0.1624 
0.1704 
0.1718 

+73 
+52 
+90 

+21 

+90 

-  3 
-20 

+64 
-53 
+  8 

<^  Cancri 
e  Cancri 
54  Cancri 
o»  Cancri 
tf»  Cancri 

6.0 

5.7 
6.0 

+1.57 
1.60 

1-63 
1.66 
1.66 

-  3.7 
3-7 
5.0 

5.2 
5-2 

+17  22.9 
18  26.4 
15  43  6 
15  427 
15  58.3 

10  44.0 

13  37  I 

23  34  8 

%%    2  46.5 

2  56.6 

+  8  25.4 
+11  13.2 

-  3    6.9 

-  0      I.O 

■^  0    8  8 

+0.8144 
-0.8578 
+0.3097 
-0.2866 
-0.6045 

0.5220 
0.5210 
0.5170 
0.5159 
0.5158 

-0.1726 
0.1766 
0.1897 
0.1936 
0.1938 

490 

426 
+  9 

+11 

-18 

-51 
-70 

f  Leonis 
0  Leonis 

10  Sextantis 

11  Sextantis 
V  Leonis 

5-3 
3-8 
6.0 
6.0 
5.0 

+1.73 
1.75 
1.80 
1.81 
1.81 

-7.6 
8.3 
9.2 

9-4 
9.6 

+11  450 

10  21.2 

9  24.8 

8  47.9 

8  31.9 

20  55-5 

%%    I  47-9 

9  54  0 

10  48  2 

11  54.9 

-  6  23.9 

-  I  40.0 
+  6  12.1 
+  7     48 
+  8    9.6 

+0.3718 
408504 
+0.0879 
+0.5569 
+0.5980 

0.5102 
0.5092 
0.5076 
0.5075 
0.5074 

-0.2131 
0.2174 
0.2240 
0.2247 
0.2255 

463 
490 
446 

+77 
+80 

-18 
+  7 
-34 
-10 
-  8 

43  Leonis 
34  Sextantis 
35»  Sextantis 
36  Sextantis 
f^  Leonis 

6.5 

6.7 
6.2 
6.6 
5.4 

+1.90 
1.96 
1.97 
1.96 
2.03 

-10.9 
12.6 

12.2 
13.0 
143 

+  7     3.4 

4  6.7 

5  16.7 
3     1.2 
0  32.7 

24    0     4.2 

10  33  2 

10  55.0 

11  54-4 
21  43.1 

-  4     2.0 
+  6    9.0 
+  6  30.3 
+  7  28.0 

-  7     0.2 

-0.5891 
+0.1280 
-1.2179 

+09839 
+1.2871 

0.5062 
0.5062 
0.5062 
0.5064 
0.5076 

-0.2333 
0.2383 
0.2385 
0.2388 
0.2419 

+11 
+48 
-30 
+90 
+90 

-77 
-34 
-85 
+13 
+37 

/s  Leonis 

.    /« Leonis 

e  I.eonis 

B.  A.  C.  4006 
q  Virginis 

6.2 

5.7 
5.3 
6.1 

5.7 

+2.06 
2.09 

2.17 
2.27 
2.51 

-13.8 
14.6 

15.9 
17.1 
18.7 

+  2  30.3 

+  0  28.9 

-  2  26.7 

4  46.0 

8  537 

23  28.1 

a«    3    47 

II  46.0 
22  300 

ae  19  58.3 

-  5  18.2 

-  I  47.9 
+  6  38.2 

-  6  567 
-10    7-5 

-12434 
+0.0534 
+1.0654 
+0.9173 
+0.1093 

0.5079 
0.5086 
0.5109 

0.5149 
0.5266 

-0.2423 
0.2429 
0.2437 
0.2429 

0.2353 

-33 
+44 
+88 
+85 
+45 

-87 
-38 
+  18 
+  8 
-35 

69  Virginis      . 

5.0 

+2.90 

-20.5 

-15  27.0 

21  20.2 

-  9  35.0 

+1.1781 

0.5464 

-o.ai39 

+75 

+29 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

Tbx  Star's 

At  CoMjuMcnoM  n  R.  A 

Limltiac  1 
ParaUela.  j 

Red*&8  from 

KanM. 

Mftg. 

z898.a 

Wubinirtoii 
Mean  Tune. 

Hour  Angle 
H 

y 

if 

y 

N. 

S. 

Am 

Aa 

8 

m 

•      f 

d    h     m 

h     m 

• 

• 

75  Virginis 

6.0 

42.94 

-20.2 

-X4  50.6 

27  23  47.6 

-  7   X2.6 

40.03x2 

05486 

-021x0 

+37 

-40 

83  Virginis 

6.0 

3.04 

20.2 

15  40.3 

»8    4  597 

-  8  XX.2 

-0.1999 

0.5534 

0.2044 

+24 

-53  i 

85  Virginis 

6.5 

3.04 

20.0 

15  15.6 

5  28.9 

-  1  43  0 

-0.7205 

0.5538 

0.2037 

-3 

■^1 

87  Virginis 

5-5 

307 

20.7 

17  21.3 

6  16.5 

-  0  57.x 

•H.2625 

0.5546 

0.2027 

+73 

+40  ; 

B.A.C.4722 

5.8 

3.27 

197 

17  43.8 

18  23  7 

•i-xo  44.2 

-0.7040 

05663 

0.1840 

-  5 

-90 

42  Librae 

5.7 

+393 

-X6.3 

-23  29.5 

80    4  19.8 

-  4  38.4 

40.02x0 

0.5989 

-O.X095 

425 

-40 

A«  Scorpii 

5.2 

4.04 

15.6 

25    1.6 

9 '20.6 

+  0    97 

+X.0346 

0.6030 

00959 

465 

+22 

B.  A.  C.  5253 

5.8 

4.03 

X5-4 

24  14.0 

9  27.7 

•1-  0  16.6 

+0.2350 

0.6031 

0.0955 

+35 

-28 

B.A.C.5254 

5.8 

4.01 

15-3 

23  407 

9  29.0 

+  0  X7.8 

-0.3185 

0.603  X 

0.0955 

+  6 

-6x 

3  Scorpii 

6.7 

4.05 

X5.5 

24  56.7 

9  44-2 

+  0  32.4 

40.9158 

0.6033 

0.0948 

+65 

+13 

19  Scorpii 

5.1 

+4.16 

-13.1 

-23  557 

X9  23.0 

+  9  46.8 

-0.8730 

0.610X 

-0.0667 

-28 

■^I 

a  Scorpii 

3.4 

4.20 

133 

25   2X.I 

19  33.8 

+  9  57.1 

40.5225 

0.6103 

0.0662 

+51 

-12 

a  Scorpii 

1.2 

4.26 

12.8 

26  X2.6 

22  33.4 

-XX    XX.O 

+X.1839 

0.6l20 

00569 

+64 

+39 

22  Scorpii 

55 

-(-4.22 

-X2.5 

-^  537 

22  52.2 

-xo  52.9 

-0x3x7 

0.6122 

-0.0561 

+X2 

-49 

JULY, 

25  Scorpii 

7.0 

+1.36 

-10.8 

-25  207 

1    4  54  2 

-5    6.5 

40.03x2 

0.6x53 

-0.0373 

+19 

-40 

x8  Ophiuchi 

6.7 

4.37 

X0.6 

24  27.9 

5  57-6 

-4    5-8 

-0.8735 

0.6x57 

0.0340 

-30 

-90 

B.  A.  C.  5709 

6.3 

+4.38 

-  9  5 

-24  56.4 

9  37  8 

-  0  35  2 

-0.5089 

0.6172 

-0.0222 

-11 

.76 

26  Ophiuchi 

6.1 

4.38 

9.5 

24  50.2 

9  41-8 

-  0  3iw^ 

-0.6x19 

0.6172 

0.0220 

-16 

-S7 

31  Ophiuchi 

6.7 

4.41 

9.0 

25  30.x 

XI  19.9 

+  I    2.4 

+0.0x12 

0.6177 

0.0x68 

+16 

-4« 

A  Ophiuchi 

4.9 

4-44 

8.7 

26  27.3 

15    8.4 

+  4  40  9 

+0.9062 

0.6187 

00044 

+64 

+13 

B.  A.  C.  5813 

6.8 

444 

8.5 

26  24.1 

15  27.3 

+  4  58.9 

+0.8529 

0.6187 

0.0034 

+64 

+  9 

38  Ophiuchi 

6.7 

+4-47 

-7.8 

-26  31.x 

15  56.5 

+  5  26.9 

40.9664 

0.6188 

-0.0018 

+63 

+17 

B.A.C.5846 

6.8 

442 

7-2 

24  483 

17  24.9 

+  6  51  5 

-0.7164 

0.6192 

40.0030 

-23 

-90 

0  Ophiuchi 

3.3 

4.42 

7.2 

24  54  0 

17  31.5 

4  6  57-8 

-0.6214 

0.6192 

0.0042 

-f8 

-88 

63  Ophiuchi 

6.6 

4.53 

37 

24  52.0 

»    5  15.9 

-  5  48.8 

-0.3882 

0.6195 

0.0416 

-  3 

-67; 

5  Sagittarii 

7.0 

452 

3.1 

24  x6.6 

7    99 

-  3  59  8 

-0.8813 

0.619^ 

0.0477 

-30 

-901 

7  Sagittarii 

5.9 

+4.53 

-  2.8 

-24  16.9 

8    6.9 

-  3    5.4 

-0.829X 

0.6X9X 

+0.0507 

-26 

-90 

9  Sagittarii 

6.0 

4-53 

2.7 

24  21.8 

8  28.8 

-  2  44.4 

-07306 

0.6190 

0.0520 

-20 

-90 

X  Sagittarii 

2.9 

4.61 

-  0.2 

25  28.7 

17    7.0 

+  5  31.1 

+0.9269 

0.6167 

0.0792 

+65 

+14 

B.  A.  C.  6304 

7.0 

4.57 

+  0.5 

24   II.O 

19    2.4 

♦  7  21.5 

-0.X807 

0.6x59 

0.0852 

+X2 

-52 

24  Sagittarii 

5.9 

457 

0-5 

24    6.5 

19  16,7 

+  7  35  2 

-0.2344 

0.6x58 

00859 

+  9 

-56 

25  Sagittarii 

6.3 

+4.58 

+  0.6 

-24  18.0 

19  30.8 

+  7  487 

-0.0269 

06157 

+0.0866 

+20 

-43 

B.  A.  C.  6343 

6.3 

4.54 

1.2 

23  35.5 

20  27.6 

+  9  11.7 

-0.5902 

0.6151 

0.091 1 

-9 

-84 

26  Sagittarii 

6.6 

4-55 

1.6 

23  557 

22  10.  X 

+XO  21.1 

-O.X493 

0.6146 

0.0946 

+14 

-50  i 

B.A.C.6369 

6.2 

4-59 

1-9 

24    6.7 

23  13  7 

+11  21.9 

+X.X106 

0.6I4X 

0.0979 

+65 

+29) 

V*  Sagittarii 

50 

4-51 

2.9 

22  52.2 

8    2  40.6 

-  9  20.0 

-0.7270 

0.6123 

0.I08X 

-15 

-90 

1^  Sagittarii 

5-1 

+4.52 

+  3.0 

-22  47.9 

3    1.3 

-  9    0.2 

-0.7597 

0.6X2X 

40.1091 

-17 

-90 

B.A.C.6448 

6.4 

454 

31 

23  18.2 

3  20.7 

-  8  41.6 

-0.2307 

0.6x19 

o.xxoo 

H2 

-55 

B.A.C.6607 

5.9 

452 

5.7 

22  35-5 

X2    28.2 

+  0    2.7 

+0.1953 

0.6061 

O.I355 

+37 

-30 

50  Sagittarii 

5.9 

4.48 

6.3 

2X  587 

14    36.4 

+  2    5.6 

-0.1086 

0.6046 

0.1412 

+21 

-48 

/  Sagittarii 

5.2 

441 

8.3 

20    0.2 

22    X4.7 

+  9  25.0 

-0.8908 

0.5969 

01599 

-20 

-90 

a  Capricomi 

56 

+4.31 

+IX.5 

-19  26.0 

4  XX    8.0 

-  2  12.8 

+0.8037 

0.5877 

+0.1887 

+  71 

+  3 

v  Capricorni 

51 

4.27 

12.1 

18  32.6 

X4  X8.4 

+  0  50.6 

+0.537X 

0.5849 

0x903 

+63 

-XX 

p  Capricorni 

5-3 

4.24 

12.3 

18    8.8 

14  56.3 

+  X  26.7 

+0.2696 

0.5843 

0.1960 

+47 

-27 

B.  A.  C.  7044 

70 

4.26 

12.2 

18  X2.4 

14  597 

+  X  29.9 

+0.3394 

0.5843 

0.X961 

+51 

-23 

a  Capricomi 

6.2 

4.27 

X2.4 

18  55.0 

15  20.6 

+  8  49.9 

+1.1084 

0.5840 

01967 

+71 

+25 

B.  A.  C.  7263 

5.9 

+4.II 

+14.6 

-x6  25.2 

5     2  45.4 

-XX  XI.9 

+1.0049 

0.5737 

+0.2159 

+74 

+16 

9  Aquarii 

6.8 

4.04 

14-5 

13  55-5 

4  X4.3 

-  9  45  6 

-1.X464 

0.5723 

0.2180 

-31  '  -90 

18  Aquarii 

5.7 

3.95 

x6.i 

13  18.7 

X4     2.4 

-  0  19.0 

+0.4433 

0.5637 

0.2306 

+62   -18 

B.A.C.7562 

5.5 

3.78 

16.8 

9  30.1 

23    8.8 

•1-  8  28.0 

-X.2208 

0.5561 

0.2397 

-34  -90 

c^  Capricomi 

5-5 

378 

16.8 

9  32.8 

23  10.9 

+  8  30.0 

-1. 1672 

0.5561 

0.2397 

-29  -90 

<•  Capricomi 

6.4 

+378 

+17.0 

-  9  44  5 

23  44-4 

+  9    2.4 

-0.8372 

0.5557 

+0.2402 

-  7-90 

1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

The  Star's 

At  Conjumctxom  nr  R.  A. 

ParaUal^ 

Red'ns  from 

Mamo. 

Mag. 

x898.a 

Apparent 
DeclmatioiL 

Washington 
Mean  Time. 

Hour  Angle 

Y 

jr' 

y 

N. 

S. 

Aa 

AB 

8 

m 

• 

d    h     m 

h     m 

• 

• 

B.A.C  7620 

6.5 

+3-77 

+17.6 

-10  47.3 

6     3     0.0 

-II  48.9 

+0.9985 

05531 

+0.2428 

+79 

+14 

36  Aquarii 

6.3 

3.67 

18.I 

8  40.9 

10  10.5 

-  4  531 

+0.6449 

0.5478 

0.2475 

+79 

-7 

6  Aquarii 

4.4 

3.62 

18.4 

8  17.2 

13  33-5 

-  I  37.0 

+1.0878 

0.5454 

02493 

+82 

420 

44  Aquarii 

6.4 

359 

x8.o 

5  53  5 

13  426 

-  I  28.1 

-1.2935 

0.5453 

0.2494 

-39 

-90 

51  Aquarii 

5.8 

355 

18. 1 

5  20.9 

16  56.9 

+  I  39.7 

-1,0351 

0.5431 

0.2508 

-17 

-90 

K  Aquarii 

52 

+3.48 

+18.4 

-  4  44-9 

23  19  5 

+  7  49.6 

-0.0394 

0.5392 

+0.2527 

+39 

-44 

B.A.C.7951  («^fl») 

6.7 

3-43 

18.8 

-  4  45.2 

•y    4    5.4 

-II  33.8 

+1.1728 

0.5365 

0.2536 

+85 

+26 

K  Piscium 

47 

321 

i8.6 

+  0  42.1 

22  57.1 

+  6  41.9 

+0.3647 

0.5280 

0.2521 

+63 

-22 

9  Piscium 

6.6 

3.21 

18.7 

0  34.0 

23    6.4 

+  6  50.9 

+0.5433 

0.5279 

0.2520 

+75 

-13 

x6  Piscium 

5.8 

3.14 

18.6 

X  32.3 

8    3  36.0 

+11    I2.I 

+0.6694 

0.5265 

0.2506 

+88 

-  6 

ig  Piscium 

4-9 

+3.09 

+18.2 

+  2  55.6 

8  31.6 

-8     1.5 

+0.4610 

0.5256 

+0.2486 

+69 

-17 

36  Piscium 

6.3 

2.94 

17.2 

7  40  7 

23  30.1 

+  6  29.4 

-0.8456 

0.5224 

0.2398 

-  3 

-82 

d  Piscium 

5-3 

2.92 

17.2 

7  37  7 

•    I  30.6 

•f  8  26.1 

-0-3135 

0.5222 

02384 

+25 

-58 

45  Piscium 

6.9 

2.90 

174 

7    7-9 

4     3.2 

+10  54.1 

+0.8128 

0.5221 

02364 

+90 

+  3 

58  Fisciura 

50 

2.80 

159 

IX  25.3 

14  41.0 

-  2  47-7 

-1.2571 

0.5219 

0.2272 

-36 

-79 

75  Fiscium 

6.0 

+2.72 

+15.5 

+12  24.8 

10    0  25.0 

+  6  38.5 

-0.1520 

0.5225 

+0.2172 

+33 

-46 

ij  Piscium 

3.7 

2.63 

14.5 

14  49  4 

12  45.9 

-  5  23.4 

-0.1395 

0.5242 

0.2025 

+34 

-43 

loi  Piscium 

6.3 

2.60 

14.5 

14    8.7 

14  53-4 

-  3  19  9 

+I.OI93* 

0.5246 

0.1998 

+90 

+21 

103  Piscium 

6.8 

2.59 

13.8 

x6    6.7 

16  35.4 

-  I  41.1 

-0.7599 

0.5247 

0.1975 

0 

-71 

105  Piscium 

6.3 

2.60 

139 

15  53-5 

16  47.9 

-  I  25.9 

-0.4825 

0.5249 

01973 

+15 

-62 

3  Arietis 

6.0 

+2.58 

+13.4 

+16  54.3 

20  1 1.4 

+  I  48.3 

-0.9139 

0.5257 

+0.1926 

-10 

-73 

4  Arietis 

5.7 

2.57 

13.6 

16  27.1 

20  58.7 

+  2  341 

-0.2735 

0.5258 

0.1916 

+26 

-49 

t  Arietis 

57 

2.53 

13.1 

17  19.4 

11     I  27.9 

+  6  54.8 

-0.3701 

0.5269 

0.1852 

+21 

-54 

15  Arietis 

5.7 

2.49 

12.3 

19     13 

7  55-2 

-10  50.0 

-1.0480 

0.5285 

0.1755 

-20 

-71 

B.A.C.686 

7.2 

2.48 

122 

19    8.6 

9  29.7 

-  9  18.4 

-0.9047 

0.5289 

0.1731 

-10 

-71 

d  Arietis 

5.7 

-^2.46 

+12.0 

+19  26.0 

II  33.7 

-  7  18.3 

-0.8656 

0.5294 

+0.1698 

-  7 

-71 

23  Arietis 

7-5 

2.46 

I2.0 

19  13  5 

12     3.5 

-  6  49.5 

-0.5556 

0.5296 

01690 

+11 

-63 

26  Arietis 

6.0 

2.42 

II.7 

19  24.3 

17  36.1 

-  I  27.4 

+0.1586 

0.5312 

O.I  600 

+51 

-22 

ft  Arietis 

6.0 

2-39 

II.2 

19  34  8 

23  141 

+  3  59  8 

+0.8446 

0.5328 

0.1504 

+90 

+16 

47  Arietis 

6.0 

2.34 

10.6 

20  15.8 

12    6  42.7 

-i-ii  14. 1 

+1.1764 

0.5351 

0.1371 

+90 

+42 

e  Arietis 

4.6 

+2.34 

+10.3 

+20  56.1 

7  150 

+11  45.3 

+0.5135 

0.5352 

+0.1 36 1 

476 

-  I 

66  Arietis 

6.0 

2.25 

9.0 

22  27.3 

21     0.6 

+  I     4.0 

+0.5437 

0.5392 

0.1099 

+79 

+  3 

7  Tauri 

6.0 

2.25 

8.3 

24    7-5 

23  47.2 

+  3  45  2 

-0.9960 

0.5400 

0.1044 

-18 

-66 

9  Tauri 

7.0 

2.22 

8.6 

22  52.5 

18    0  59.3 

+  4  54  9 

+0.5027 

0.5403 

0.1020 

+75 

+  2 

^  Pleiadum 

6.3 

2.21 

8.0 

23  58.2 

4  37.0 

+  8  25.5 

-0.3469 

05413 

0.0946 

+22 

-43 

17  Tauri 

43 

+2.21 

+  8.0 

+23  47.7 

4  39.2 

+  8  27.6 

-0.1495 

05413 

+0.0945 

+33 

-32 

18  Tauri 

6.3 

2.22 

7.8 

24  31  3 

4  46.4 

+  8  34-5 

-0.9371 

05413 

0.0943 

-15 

-65 

19  Tauri 

5.0 

2.21 

7-9 

24    90 

448.1 

+  8  36.2 

-0.5263 

0.5413 

0.0942 

+12 

-54 

20  Tauri 

5.0 

2.21 

7.9 

24    31 

5    55 

+  8  52.9 

-0.3908 

0.5415 

0.0936 

+19 

-45 

21  Tauri 

7.0 

2.21 

7-9 

24  14-3 

5    7.6 

+  8  55.0 

-0.5937 

05415 

0.0936 

+  8 

-58 

22  Tauri 

7.0 

+2.21 

+  7.9 

f24  12.7 

5  11.6 

+  8  58.9 

-0.5581 

0.5415 

+0.0934 

+10 

-56 

23  Tauri 

4.7 

2.21 

8.0 

23  38.0 

5  19  9 

+  9    6.9 

+0.0927 

05415 

0.0931 

+47 

-19 

n  Tauri 

31 

2.20 

8.0 

23  47-5 

5  52.0 

+  9  38.0 

-0.0332 

0.5416 

0.0921 

+40 

-25 

B.  A.  C.  1170 

6.3 

2.19 

8.1 

23     6.6 

6  16.8 

+10     1.9 

+0.7566 

0.5417 

0.0912 

+90 

+17 

26  Tauri 

7.0 

2.20 

8.0 

23  32.8 

6  33.0 

+10  17.5 

+0.2998 

0.5418 

0.0908 

+60 

-  7 

27  Tauri 

4.0 

+2.20 

+  7.9 

+23  44-6 

6  38.8 

410  23.2 

+0.0912 

0.5418 

+0.0904 

+47 

-18 

28  Tauri 

6.2 

2.20 

7.9 

23  49.6 

6  39.4 

+10  23.8 

+0.0002 

0.5418 

0.0904 

+41 

-23 

36  Tauri 

6.0 

2.15 

7.4 

23  49.6 

13  41  2 

-  6  48.5 

f  0.5846 

05434 

0.0757 

+83 

+  9 

X  Tauri 

5.7 

2.12 

6.3 

25  23.4 

22     2.9 

+  I  16.5 

-0.5859 

0.5450 

0.0577 

+  8 

-55 

62  Tauri 

6.0 

2.10 

6.6 

24     3-9 

22  43.6 

+  X  55  9 

+0.9194 

05452 

0.0562 

+90 

+31 

Jk  Tauri 

6.0 

+2.02 

+  50 

+24  53  6 

14  14  21.6 

"  6  57.6 

+0.6120 

0.5470 

40.02X6 

+87 

+16 

118  Tauri 

5-7 

195 

3.7 

25     4.1 

15    4  352 

+  6  47-3 

+0.4988 

0.5472 

-0.0104 

+76 

+11 

1125  Tauri 

6.0 

1.94 

31 

25  50.4 

9  21.6 

+11  24.0 

-04341 

0.5470 

0.02  II 

417 

-41 

132  Tauri 

5-3 

1.91 

3.0 

24  32.0 

13  38.9 

-  8  27.4 

+0.9071 

0.5466 

0.0306 

490 

+32 

139  Tauri 

5.3 

1.91 

24 

25  56.5 

17  44.7 

-  4  29.8 

-o.8oi8 

0.5461 

00395 

-  6 

-64 

5  Geminomm 

6.7 

+1.87 

4  a.o 

+24  26.6 

16    0     X.6 

4-  X  34-5 

+0.5718 

0.5451 

-0.0535 

482 

:"i 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

The  Star's 

At  CoRjuNcnov  01  B.  A. 

LfanMiw  ' 
PanJlela.  | 

Red'na  from 

NanM. 

Mag. 

x898x>. 

Apparent 
DecUaation. 

Washington 
MeanTlmai 

Hour  Angle 
H 

Y 

^ 

y 

N. 

S. 

Aa 

Aa 

8 

tf 

•       f 

d    h     m 

h     m 

• 

•  ' 

8  Geminonim 

6.5 

+X.85 

+  1.8 

+24     0.2 

16     2  14.9 

+  3  43-4 

40.9367 

05446 

-KJ.0583 

490 

+32  1 

9  Geminonim 

6.3 

'•55 

+  X.8 

23  46.5 

2  33-6 

4.  4     1.4 

+1.1712 

0.5446 

0.0590 

490 

-^50! 

6)  Geminonim 

5.7 

Z.81 

-  0.2 

24  21.6 

23  490 

+  0  34.9 

-1.2072 

0.5390 

0.1030 

-39 

-66, 

44  Geminorum 

6.0 

+1.78 

-  0.2 

+22  47.4 
NEfV 

17     X  13.4 

MOON. 

4-  I  56.6 

40.3914 

0.5386 

-0.1058 

+66 

-  5 

^  Leonia 

5.3 

+X.7O 

-  7.1 

+IX  45.0 

ao  2  39.0 

4-  X     7.0 

+0.3733 

0.5125 

-0.2x39 

+63 

-18 

0  Leonis 

3.8 

I.7I 

7.6 

10  21.3 

7  30.3 

+  5  49.8 

40.8523 

0.5x12 

0.2183 

+90 

4-  8 

ID  Sextantis 

6.0 

1.73 

8.4 

9  24  8 

15  34.9 

-xo  19.5 

40.0897 

0.5095 

0.2248 

+46 

-34' 

iz  Sextantis 

6.0 

X73 

8.6 

8479 

16  28.8 

-  9  27.2 

40.5598 

0.5093 

a2255 

+77 

-10 

ff  Leonis 

5.0 

+1.73 

-8.7 

+  8  31.9 

17  35.5 

-  8  22.4 

+0.6005 

0.5090 

-0.2262 

+8x 

-  8 

43  Leonis 

6.5 

^f 

9.8 

7     3-5 

ai    5  43-7 

+  3  24.8 

-0.5876 

0.5075 

0.2338 

+XX 

-76 

34  Sextantis 

6.7 

1.81 

11.2 

4    6.8 

16  13.1 

-xo  23.7 

+01319 

0.5070 

0.2385 

+49 

-34 

35»  Sextantis 

6.2 

1.82 

II.O 

5  16.7 

16  34-9 

-xo    2.5 

-X.2180 

0.5070 

0.2387 

-30 

-«5 

36  Sextantis 

6.6 

Z.81 

".5 

3     1-3 

17  34.4 

-  9    4-7 

+0.9908 

0.5070 

02390 

+90 

+13 

/«  Leonis 

5-4 

+1.86 

-12.7 

+  0  32.7 

32    3  24.9 

•1-  0  29.0 

+12978 

0.5075 

-0.24x7 

+90 

+38 

/*  Leonis 

6.2 

1,87 

12.3 

2  30.3 

5  10.4 

4-  2    II.4 

-X.2435 

0.5077 

0.2421 

-33 

-«7 

/»  Leonis 

5.7 

1.90 

13.0 

•¥  0  28.9 

8  48.1 

+  5  42.9 

+0.0595 

0.5082 

02425 

+45 

-38 

€  Leonis 

5-3 

1.96 

14.1 

-  2  26.7 

17  33  I 

-  9  47.2 

+X.0782 

0.5IOI 

0.2430 

+«8 

+19 

B.A.C.4006 

6.1 

2.05 

15.2 

4  46.2 

23    4  23.3 

4  0  44.0 

+0.9357 

0.5128 

0.2418 

+«5 

+  9 

^  Virginis 

5.7 

+2.26 

-16.9 

-  8  53.7 

24    2  10.9 

-a    7.4 

40.I22I 

0.5223 

-0.233a 

446 

-35 

69  Virginis 

5.0 

2.61 

18.9 

15  27.0 

26    4     6.8 

-  X     0.8 

41.2090 

0.5393 

0.2110 

+75 

+32 

75  Virginis 

6.0 

2.64 

18.6 

14  50  6 

6  38.1 

+  X  25.5 

40.0472 

0.5413 

0.2081 

+38 

-39 

83  Virginis 

6.0 

2.74 

18.7 

15  40  3 

IX  58.8 

4-  6  35  5 

-O.1861 

0.5457 

0.2014 

+25 

-52 

85  Virginis 

6.5 

2.74 

18.5 

15  15.6 

X2  29.0 

+  7    4-6 

-0.7145 

0.5461 

a2oo8 

-  3 

-90 

87  Virginis 

5-8 

+2.77 

-19.4 

-17  21.3 

13  17.8 

4.  7  518 

+1.2967 

0.5467 

-0.1996 

+73 

+45 

B.  A.  C.  4722 

5.8 

2.98 

18.5 

17  43.8 

26    I  46.8 

-4    50 

-0.6971 

0.5574 

0.1810 

-  5 

-90 

42  Librae 

5-7 

374 

16.1 

23  29.5 

27  12  51.0 

+  5  40.4 

+0.0422 

0.5882 

0.1076 

+26 

-39 

A'Scorpii 

5.2 

3.87 

15.6 

25     1.6 

18     2.0 

+10  39.1 

+1.0684 

0.5922 

0.0942 

+65 

+25 

B.  A.  C  :253 

5.8 

385 

15.3 

24  14.0 

18    9-4 

+10  46.2 

+0.2563 

0.5924 

0.0939 

+36 

-28 

B.A.C.5254 

5.8 

+384 

-15.1 

-«3  40.7 

x8  10.7 

+10  47.4 

-0.3053 

0.5924 

-0.0938 

+  6 

-60 

3  Scorpii 

6.7 

3.88 

15.5 

24  56.7 

18  26.4 

+11     2.5 

+0.6477 

0.5926 

0.0931 

+65 

+X5 

19  Scorpii 

5.1 

403 

13.1 

23  55  7 

28    4  24,7 

-  3  23.6 

-0.8693 

0.5996 

0.0656 

-27 

-90 

a  Scorpii 

3.4 

4.06 

135 

25  21. 1 

4  35-9 

-  3  12.8 

+0.5473 

0.5997 

0.0651 

+52 

-10 

a  Scorpii 

Z.2 

4.12 

13.0 

26  12.6 

7  41.3 

-  0  15.X 

+I.2183 

0.6016 

0.0562 

4^4 

+44 

22  Scorpii 

55 

+4.12 

-12.6 

-24  53-7 

8    0.7 

+  0    35 

-O.I  170 

0.60x8 

-0.0552 

+13 

-48 

25  Scorpii 

7.0 

423 

ii.i 

25  207 

14  14.3 

+  6     1.5 

+0.0476 

0.6051 

0.0368 

fao 

-38 

18  Ophiuchi 

6.7 

425 

Z0.9 

24  27.9 

15  19.6 

+  7    4.1 

-0.8700 

0.6055 

0-0335 

-30 

-901 

B.A.C.5709 

6.3 

4.29 

9.8 

24  56.4 

19    6.7 

4IO  41.6 

-0.5007 

0.6071 

0.0220 

-10 

-75 

26  Ophiuchi 

6.1 

4.29 

9.7 

24  502 

19  X0.9 

+10  45.6 

-0.6052 

0.6073 

0.0218 

-16 

-«6 

31  Ophiuchi 

6.7 

+4.33 

-  9  4 

-25  30.I 

20  51.8 

-XI  37.8 

+0.0263 

0.6080 

-0.0167 

+17 

-40; 

A  Ophiuchi 

49 

4.40 

9.3 

26  27.3 

29    0  47.1 

-  7  52.4 

+0.9325 

0.6093 

00045 

+64 

«5! 

B.  A.  C.  5813 

6.8 

4.40 

9.2 

26  24.1 

I     6.4 

-  7  33  9 

40.8785 

0.6094 

0.0035 

+64 

4-xi  ; 

38  Ophiuchi 

6.7 

4.43 

8.5 

26  31.2 

I  36.5 

-7     5.0 

+0.9932 

0.6095 

-0.0020 

+63 

+20 

B.  A.  C.  5846 

6.8 

4-39 

7.6 

2448.3 

3    7.4 

-  5  38.0 

-0.7  lOI 

0.6099 

+0.0027 

-23 

-90 

0  Ophiuchi 

33 

+4.40 

-7.6 

-24  54.0 

3  143 

-  5  31.5 

-06154 

0.6 1 OQ 

+0.0031 

-x8 

-87 

63  Ophiuchi 

6.6 

457 

4.0 

24  52.0 

15  17.2 

+  6    0.6 

-0.3823 

0.61 16 

0.0408 

-  a 

-66 

5  Sagittarii 

7.0 

4-57 

3.3 

24  16.6 

17  139 

+  7  523 

-08799 

O.6116 

0.0469 

-30 

-90 

7  Sagittarii 

5-9 

4-57 

3.1 

24  16.9 

18  12.3 

4-  8  48.2 

-0.8271 

O.61I5 

0.0499 

-26 

-90 

9  Sagittarii 

6.0 

4.58 

3.0 

24  21.8 

18  34-7 

+  9    9.7 

-0.7276 

0.61 1 5 

0.0511 

-20 

-90- 

X  Sagittarii 

2.9 

+4.72 

-0.7 

-25  28.7 

30    3  24.4 

-  6  23.3 

+0.9445 

0.6X04 

+0.0782 

+65 

+X5 

B.  A.  C.  6304 

7.0 

4.69 

+  0.2 

24    II.O 

5  21.7 

-  4  31.0 

-0.1742 

06098 

0.0841 

+13 

-52 

24  Sagittarii 

5-9 

4.69 

0.3 

24    6.5 

5  36.2 

-  4  17.2 

-0.2287 

0.6098 

00848 

+10 

-55 

25  Sagittarii 

6.3 

4.70 

0.4 

24  18.0 

5  50.6 

-4     3-3 

-0.0193 

0.6097 

0.0855 

+21 

-42 

B.  A.  C.  6343 

6.3 

4.68 

I.I 

23  35.5 

7  19.X 

-  2  38.6 

-0.5879 

0.6093 

0.0899 

-9 

■**. 

26  Sagittarii 

6.6 

+4.70 

+  Xu| 

-23  55.7 

8  32.8 

-  X  28.0 

-O.X436 

0.6090 

+0-0935 

+15 

t 
-50 
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1                 ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

Tbx  Stas's 

At  CoxTvircTioii  n  R.  A 

ParaUela 

Red'na  from 

Mama. 

Mag. 

X898A 

Apparent 
Declination. 

Waahincton 
Mean  Tuna. 

Hour  Angle 

Y 

af 

y 

N. 

S. 

• 

A« 

^ 

a 

m 

•       ' 

d    h     m 

h   'm 

e 

B.A.C.636^ 

6.2 

+475 

4  X.6 

-25     6.7 

80    9  37.6 

-  0  26.0 

4X.X265 

0.6086 

+0.0967 

+65 

+31 

»» Sagittarii 

5.0 

4.70 

2.9 

22  52.2 

13     7.8 

4  2  55-4 

-0.7266 

0.6073 

0.1069 

-X5 

-90 

*"Sagittarii 

5.1 

4.70 

30 

22  47-9 

13  28.9 

+  3  15-5 

-07595 

0.6072 

0.1079 

-17 

-^ 

B.A.C.6448 

6.4 

472 

3.1 

23 18.3 

X3  48.6 

+  3  34.5 

-0.2267 

0.6070 

0.1089 

+X2 

-55 

B.A.C.6607 

5.9 

474 

5.9 

22  35  5 

23     3.3 

-XI  34.0 

40.1989 

0.6028 

0.1344 

+37 

-30 

50  Sagittarii 

5.9 

+473 

4  6.6 

-21  58.6 

81    I  X2.9 

-  9  297 

-0.1090 

0.60x5 

+0.X401 

+2X 

-48 

/  Sagittarii 

5-2 

4.70 

9.0 

20    0.2 

8  55.1 

-2    6.4 

-0.8951 

0.5970 

0.1595 

-20 

-90 

57  Sagittarii 

6.1 

4.67 

9.8 

X9  18.X 

XX  10.9 

+  0    3.8 

-X.2X92 

0.5955 

0.1649 

-45 

-90 

9  Capricorni 

5.6 

44.69 

4X2.6 

~Z9  26.0 

2X    50.9 

-i-xo  184 

40.7977 

0.5880 

+0.1883 

+7X 

4  3 

AUGUST. 

V  Capricorni 

5.x 

+4.66 

+13.4 

-x8  32.5 

1    X    X.6 

-10  38.4 

+0.5290 

0.5857 

+0.1947 

+62 

-X3 

p  Capricorni 

5.3 

4.65 

136 

18    8.S 

X  39.x 

-10    2.3 

40.2614 

0.5852 

0.1959 

+47 

-27 

B.  A.  C.7044 

7.0 

+4.65 

+135 

-x8  12.4 

1  42.5 

-  9  59.x 

+0.3312 

0.5852 

40.1960 

+5X 

-23 

0  Capricorni 

6.2 

4.67 

13.6 

x8  55.0 

2      3.4 

-  9  39.x 

41.0999 

0.5849 

0.1966 

+71 

+24 

B.  A.  C.  7263 

59 

4.56 

16.5 

x6  25.2 

X3  25.2 

4  X  16.7 

+0.9886 

0.5763 

0.2x64 

+74 

+15 

9  Aquarii 

6.8 

4-53 

16.8 

13  55.5 

14  53-4 

+  2  41-5 

-X.I578 

05750 

0.2x86 

-32 

-90 

18  Aquarii 

57 

4^5 

X8.7 

X3  x8.6 

»    0  35.8 

-XX  57-5 

+0.42x7 

0.5678 

0.2318 

46x 

-X9 

B.A.C.756a 

5.5 

+4.32 

+20.  X 

-  9  30  0 

9  34-6 

-  3  18.X 

-X.2385 

0.56x3 

40.2414 

-36 

-90 

r>  Capricorni 

5-5 

4.32 

20^ 

9  327 

9  36.8 

-  3  16.0 

-I.1845 

0.5613 

0.2415 

-3X 

-90 

^  Capricorni 

6.4 

432 

20.3 

9  44-5 

xo    9.8 

-  a  44.x 

-0.8569 

0.5609 

0.2420 

-8 

-90 

X  Capricorni 

57 

4.36 

20.4 

XI  49.9 

xo  X5.5 

-  a  38.6 

+1.2468 

0.5609 

0.2421 

+78 

+35 

B.  A.C.7620 

6.5 

4.32 

20.8 

10  47.2 

X3  22.2 

4  0  21.4 

+0.9651 

0.5587 

0.2448 

+79 

+X2 

36  Aqnarii 

^•? 

+425 

+2X.7 

-  8  40.9 

20  24.9 

+  7    9  4 

+0.6089 

0.5540 

+0.2499 

+77 

-  9 

B  Aquarii 

4.4 

423 

22.x 

8  X7.X 

23  43.9 

+10  21.5 

+1.0459 

0.5520 

0.2518 

+82 

+17 

44  Aquarii 

4 

4.20 

21.9 

5  53-4 

23  52.9 

+10  30.2 

-X.3151 

0.5519 

0.2519 

-42 

-90 

51  Aquarii 

5.8 

4.16 

22.2 

5  20.8 

8    3     3X 

-10  26.0 

-1.0607 

0.5500 

0.2534 

-19 

-^ 

jc  Aquarii 

5.2 

4.10 

22.7 

4  44-9 

9  X7.3 

-  4  24.5 

-0.0769 

0.5465 

0.2557 

+37 

-46 

BA.C.  7951  (otam) 

6.7 

+4.05 

+23.1 

-  4  451 

13  56.6 

+  0    5.5 

+  I.I209 

0.5441 

+0.2567 

+85 

+22 

ic  Piscium 

47 

3.90 

23.6 

4  0  42.2 

4    8  19.2 

-6    8.0 

+0.3105 

0.5364 

0.2556 

+59 

-25 

9  Piscium 

6.6 

3.90 

23.6 

0  34.1 

8  28.3 

-  5  59.2 

+0.4872 

0.5363 

0.2556 

+7X 

-16 

Z5  Piscium 

6.6 

3.87 

237 

045.4 

X2   24.0 

-  2  11.2 

+I.299X 

0.5351 

0.2543 

+90 

+39 

x6  Piscium 

5.8 

3.86 

23.6 

I   32.4 

X2   50.5 

-  X  45.5 

+0.6092 

0.5349 

0.2541 

+8x 

-9 

19  Piscium 

4-9 

+3.82 

+23.4 

+  2  55.6 

17   37.9 

4  a  52.7 

+0.4007 

0.5336 

+0.2521 

+65 

-20 

36  Piscium 

6.3 

371 

22.6 

•   7  40.8 

5    8  11.5 

-  7    X.4 

-0.8985 

0.5308 

0.2432 

-  8 

-82 

d  Piscium 

5-3 

370 

22.7 

7  37-8 

10    8.7 

~5    7.8 

-0.3708 

0.5305 

0.2417 

+22 

-61 

45  Piscium 

6.9 

3.68 

22.8 

7    8.0 

12   37.0 

-  2  44.2 

+0.7401 

0.5302 

0.2397 

+90 

-  I 

58  Piscium 

5.0 

3.62 

2X4 

"  25.4 

22  57-4 

4  7  x6.6 

-I.3081 

0.5296 

0.2302 

-42 

-79 

75  Piscium 

6.0 

+3.55 

+20.9 

4X2  24.9 

6    8  26.4 

-  7  32.4 

-0.2188 

0.5297 

+0.2199 

+29 

-49 

n  Piscium 

37 

3.48 

197 

14  49.5 

20  29.2 

+  4    7.6 

-0.2099 

0.5307 

0.2048 

+30 

-47 

xoz  Piscium 

6.3 

3.46 

19.6 

14    8.7 

22  33-9 

-^6    8.3 

+09359 

0.5309 

0.2020 

+90 

+16 

103  Piscium 

6.8 

3.46 

18.9 

x6    6.8 

t    0  13.5 

+  7  447 

-0.8241 

O.53II 

0.1997 

-  4 

-74 

105  Piscium 

6.3 

3.46 

18.9 

15  53.6 

0  25.7 

4  7  56.6 

-0.5499 

0.5312 

0.1994 

+12 

-67 

3  Arietis 

6.0 

+3.44 

4x8.4 

+x6  54.4 

3  447 

+XI     9.3 

-0.9775 

0.5317 

+0.1946 

-X4 

-73 

4  Arietis 

57 

3-44 

18.5 

x6  27.2 

4  31.0 

+XX  54.1 

-0.3440 

0.5318 

0.1935 

+23 

-53 

I  Arietis 

57 

3.41 

18.0 

17  19.5 

8  54-6 

-  7  507 

-0.4402 

0.5324 

0.1870 

+19' 

-58 

15  Arietis 

57 

3.38 

17.0 

19    14 

15  14.2 

-  I  43-3 

-I.II25 

0.5336 

0.1771 

-25 

-71 

B.AC.  686 

7.2 

3.37 

16.8 

X9    8.6 

16  46.9 

-  0  13.5 

40.9710 

0.5338 

0.1746 

-15 

-71 

fl  Arietis 

57 

+336 

4x6.6 

+X9  26.0 

18  48.7 

+  X  44  4 

-0.9327 

0.5343 

+0.1712 

-12 

-71 

23  Arietis 

7.5 

3.35 

x6.6 

X9  13.5 

19  17.9 

+  2  12.6 

-0.6256 

0.5343 

0.1704 

+  7 

-67 

26  Arietis 

6.0 

332 

16.1 

19  24.4 

8    0  44.8 

+  7  28.9 

+0.0818 

05354 

0.1612 

+46 

-26 

fi  Arietis 

6.0 

329 

15.6 

19  34-8 

6  17.4 

-IX    9.3 

+0.7618 

0.5366 

0.1514 

+90 

+XI 

47  Arietis 

6.0 

3-25 

147 

20  15.8 

X3  39.6 

-  4    X.5 

+I.O917 

0.5382 

O.X379 

+90 

+35 

f  Arietis 

4.6 

+3.25 

4x44 

420  56.2 

14  1x5 

-  3  307 

+0.4343 

0.5383 

+0.X369 

^ 

-5 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                   ' 

AUGUST. 

Ths  STAI*! 

At^  CoPtjvMCTEON  01  R.  A. 

LimitiBS  1 
Panllela.  | 

Red' US  frOm 

Nama. 

Maff. 

iB^tlA 

Apparent 

Woshtnj^ton 
Kiean  TiuiB. 

Hour  AD£lft 
// 

y 

x* 

y 

N, 

S. 

^a 

Ai 

■ 

w 

#      f 

d    h      m 

h     m 

• 

• 

66  Arielis 

6.0 

+3.16 

+12-4 

+22      7.3 

»     3  477 

+  9  38.6 

-►0.4658 

0.5412 

+0.X104 

+72 

-  I 

7  Tauri 

6.0 

316 

II.5 

24     7.5 

6  32.7 

-II  41.8 

-1.0630 

0.5417 

0.1048 

-24 

-66 

9  Tauri 

7.0 

313 

1 1.6 

22   52.6 

7  44.1 

-10  32.8 

+0.4256 

0.5420 

O.IOOI 

+69 

-  2 

g  Pleiadum 

6.3 

3" 

10.7 

23   58.3 

II  20.0 

-7    40 

-0.4182 

0.5427 

0.0950 

+18 

-47 

17  Tauri 

4-3 

3.1X 

10.8 

23  47  7 

II  22.2 

-  7    1.9 

-0.2219 

0.5427 

0.0949 

+29 

-35 

18  Tauri 

6.3 

+312 

+10.5 

+24  313 

II  29.4 

-  6  55.0 

-1.0065 

0.5427 

40.0946 

-20 

-^5 

19  Tauri 

50 

312 

10.7 

24    90 

II  31-0 

-  6  53  4 

-0.5965 

0.5427 

0.0946 

+  8 

-59 

20  Tauri 

50 

3" 

10.7 

24    31 

II  48.2 

-  6  36.9 

-0.4619 

0.5428 

0.0939 

+15 

-50 

21  Tauri 

7.0 

3.12 

10.6 

24  14-3 

II  50.3 

-  6  34-8 

-0.6635 

0.5428 

0.0939 

+  4 

-^3 

22  Tauri 

7.0 

312 

10.6 

24  127 

"  54  3 

-  6  30.9 

-0.6281 

0.5428 

0.0938 

+  6 

-61 

23  Tauri 

47 

+3.10 

+10.8 

+23  38.0 

12    2.5 

-  6  23.0 

•H>.oi89 

0.5428 

+0.0935 

+42 

-aa 

71  Tauri 

31 

3.10 

10.7 

23  47-6 

12  34.4 

-  5  52.1 

-0.106 1 

0.5429 

0.0924 

+35 

-29 

B.A.C.  1170 

6.3 

309 

10.9 

23    6.6 

12  59.0 

-  5  28.4 

+0.0679 

0.5430 

0.0915 

+90 

+13 

26  Tauri 

7.0 

3.09 

II.O 

23  32.8 

13  151 

-  5  12.8 

+0.2249 

0.5430 

0.0910 

+55 

-II 

27  Tauri 

40 

3x0 

10.6 

23  447 

13  20.9 

-  5    7.2 

+1.0175 

0.5430 

0.0907 

+42 

-«2 

28  Tauri 

6.2 

+310 

+10.6 

+23  497 

13  21.4 

-5    67 

-0.0729 

0.5430 

40.0907 

+37 

-«7 

33  Tauri 

6.3 

305 

10.5 

22  52.9 

17    0.1 

-  I  35.3 

+1.2819 

0.5435 

0.0830 

+90 

+62 

36  Tauri 

6.0 

304 

9.8 

a3  49  7 

20  20.3 

+  I  38.1 

+0.5104 

0.5442 

0.0759 

+76 

+  5 

X  Tauri 

57 

2.99 

8.2 

25  23.4 

10  4  39.5 

+  9  407 

-0.6531 

0.5453 

0.0580 

+  4 

-60 

62  Tauri 

6.0 

2.96 

8.6 

24     3.9 

5  20.0 

+10  19.9 

+0.8457 

0.5453 

0.0565 

+90 

+26 

k  Tauri 

6.0 

f2.86 

+  6.3 

+24  537 

20  55.1 

+  I  23.4 

+0.5447 

0.5464 

40.0219 

+80 

+12 

118  Tauri 

57 

274 

4-4 

25    4.1 

11  II     7.8 

-  8  527, 

+0.4376 

0.5462 

-O.OIOO 

+70 

+  8 

125  Tauri 

6.0 

2.71 

35 

25  50.4 

15  54.2 

-  4  15.9 

-0.4909 

0.5458 

0.0206 

+X3 

-45 

132  Tauri 

5.3 

2.65 

34 

24  32.0 

20  1 1.5 

-  0    7.3 

+0.8490 

0.5454 

0.0301 

+90 

+291 

139  Tauri 

5-3 

2.65 

2.4 

25  56.5 

la  0  17.3 

+  3  50.3 

-0.8539 

0.5449 

0.0391 

-9 

-^ 

5  Geminorum 

6.7 

+2.57 

+  2.0 

+24  26.6 

6  34.4 

+  9  54.9 

+0.5197 

0.5439 

-0.0528 

+77 

+  8 

8  Geminorum 

6.5 

2.55 

1.8 

24    0.2 

8  477 

-II  56.3 

+0.8851 

0.5435 

0.0576 

+90 

4-28 

9  Geminorum 

6.3 

2.54 

19 

23  46- 5 

9    6.4 

-II  38.2 

+I.II94 

0.5434 

0.0583 

+90 

+45 

10  Geminorum 

7.0 

2.53 

+  1.8 

23  38.5 

10    0.1 

-10  46.2 

+1.2154 

0.5433 

0.0602 

+86 

+55 

<j  Geminorum 

57 

2.39 

-  0.9 

24  21.6 

13    6  22.1 

+  8  55-5 

-1.2415 

0.5383 

0.1022 

-45 

-66, 

44  Geminorum 

6.0 

+2.36 

-  0.8 

+22  47.4 

7  46.4 

+10  17.1 

+0.3541 

0.5379 

-0.1049 

+64 

-  6 

6  Geminorum 

3.5 

2.30 

1-5 

22  10.2 

14  50.8 

-  6  52.2 

+0.2505 

0.5357 

0.1 185 

+56 

-13 

58  Geminorum 

6.3 

2.31 

19 

23    8.5 

16  25.8 

-  5  20.2 

-1.0157 

0.5353 

O.I2I5 

-20 

-67 

63  Geminorum 

57 

2.27 

1.9 

21  39.2 

18  30.9 

-  3  19  2 

+0.3749 

0.5346 

0.1254 

+65 

-  7 

79  Geminorum 

6.3 

2.20 

2.6 

20  33.6 

14    2  57.1 

+  4  51.0 

+0.4617 

0.5319 

0.1405 

+7» 

-  5 

85  Geminorum 

6.0 

+2.17 

-  3.1 

+20    9.2 

8     5.4 

+  9  49.6 

+0.1679 

0.5301 

-0.1492 

+51 

-21 

d^  Cancri 

6.0 

2.08 

45 

18  39-5 

21  48.6 

-  0  52.7 

-0.3844 

0.5255 

0.1709 

+20 

-53 

6  Cancri 

57 

2.06 

4.8 

18  26.3 
NEW 

16     I  55.9 
MOON. 

+  3    6.9 

-0.8546 

0.5242 

0.1769 

-7 

-72 

/•■*  Leonis 

6.2 

1.82 

11.4 

2  30.4 

18  10  51.6 

+  9  40.0 

-1.1573 

0.5116 

0.2429 

-«5 

-«7 

/•  Leonis 

57 

+1.84 

-H.8 

+  0  28.9 

14  27.1 

-10  50.7 

40.1457 

0.5120 

^2434 

+49 

-33 

Mercury 

+  0  23.5 

20  50.8 

-  4  38.3 

-1.3138 

0.5028 

0.2317 

-42 

-90 

e  Leonis 

53 

1.85 

12.6 

-  2  26.6 

23     7.0 

-  2  26.0 

+1.1713 

0.5135 

0.2437 

+88 

4-26 

B.  A.  C.  4006 

6.1 

1.90 

13.6 

4  46.2 

19    9  51.9 

+  8     0.0 

+1.0391 

0.5161 

0.2424 

+85 

+15 

q  Virginis 

57 

2.03 

15.0 

853.6 

20    7  32.4 

+  5     1.3 

+0.2453 

0.5243 

0.2333 

+53 

-28 

69  Virginis 

50 

+2.30 

-168 

-15  27.0 

21    9  30.5 

+  6  10.3 

+1.3510 

0.5390 

-0.2103 

+75 

+55 

75  Virginis 

6.0 

2.34 

16.6 

14  506 

12     2.7 

+  8  37-5 

+0.1854 

0.5407 

0.2073 

+46 

-31 

83  Virginis 

6.0 

2.42 

16.8 

15  40  3 

17  257 

-10    I0.2 

-0.0469 

0.5444 

0.2005 

+32 

-44 

85  Virginis 

6.5 

242 

16.7 

15  15.6 

17  56.1 

-  9  40  9 

-0.5778 

0.5448 

0.1998 

+  4 

-79 

B.  A.  C.  4722 

5.S* 

2.62 

167 

17  43.8 

22    7  22.8 

+  3  18.3 

^.5588 

0.5545 

0.1797 

+  3 

-79 

42  Librae 

57 

+3.32 

-15.1 

-23  29.2 

23  19     90 

-10  14.2 

+0.1837 

0.5804 

-0.1063 

+34 

-31 

A*  Scorpii 

5-2 

345 

14.8 

25     1.6 

24    0  28.3 

-  5    7.1 

+1.2218 

0.5845 

00931 

465 

+43 

B  AX  5253 

58 

344 

145 

24  14.0 

0  35  9 

-  4  59  7 

+0.3987 

0.5846 

0.0928 

+45 

-19' 

B  A,  C  5254 

5.8 

343 

M-3 

23  407 

0  37-3 

-  4  58.5 

-0.1698 

0.5846 

0.0927 

+14 

-51 

3  Scorpii 

67 

346 

147 

24  567 

0  53  5 

-  4  42.9 

+1.0995 

0.5847 

0.0921 

+65 

+28  1 

19  Scorpii 

5't 

+3.63 

-12.5 

-23  557 

24  II     9.1 

+  5    8.4 

-0.7455 

0.5907 

-0.0650 

-«o 

-90J 
1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

The  Stah's 

At  CoMjUMcnoM  in  R.  A 

Parallels 

Mama 

Mag. 

Red'ns  from 
i898.a 

DeciiaadoiL 

Washinf^ton 
Mean  Tuna 

Hoar  Anglo 
H 

Y 

af 

y 

N. 

a 

A« 

AJ 

8 

m 

•       * 

d    h     m 

h     m 

• 

e 

9  Scorpii 

3.4 

+3.66 

-130 

-25  21.1 

24  zz  20.6 

♦  5  19.5 

+0.6916 

0.5908 

-0.0645 

+63 

-  z 

o  Scorpii 

1.2 

3.74 

12.7 

26  12.6 

14  32.1 

+  8  23.3 

+1.2002 

0.5924 

0.0557 

+64 

+4Z 

22  Scorpii 

5-5 

3.72 

12.  Z 

24  53.7 

14  51.8 

+  8  42.2 

+O.OZ53 

0.5926 

0.0548 

+20 

-40 

25  Scorpii 

7.0 

3.86 

10.9 

25  20.7 

2Z    Z7.Z 

-  9    8.0 

+O.Z795 

0.5954 

0.0367 

+27 

-31 

z8  Ophinchi 

6.7 

3.88 

ZO.7 

24  27.9 

22   24.6 

-8     3.2 

-0.7523 

0.5957 

0.0334 

-23 

-90 

B.  A.  C.  5709 

6.3 

+3.94 

-9.6 

-24  56.4 

2ft     2   Z9.Z 

-  4  18.3 

-0.3800 

0.5973 

-0.0222 

-4 

-66 

26  Ophinchi 

6.1 

3.94 

9.6 

24  50.2 

2   23.4 

-  4  14.2 

-0.4861 

0.5973 

0.0220 

-9 

-74 

31  Ophiuchi 

67 

399 

9.4 

25  30.1 

4    77 

-  2  341 

+0.1538 

0.5979 

0.0169 

+24 

-32 

A  Ophiuchi 

4.9 

4.06 

9.5 

26  27.3 

8  Z0.9 

•1-  z  19.0 

+Z.0713 

0.5990 

0.0050 

+64 

+26  1 

B.  A.  C.  5813 

6.8 

4.07 

9.4 

26  24.  z 

8  30.9 

+  z  38.2 

+Z.OI63 

0.5991 

0.004  z 

+64 

+22  1 

38  Ophiuchi 
39  Ophiuchi(5.j/flr) 
B.A.C.5846 

6.7 

+4.09 

-  8.6 

-26  31.2 

9    2.0 

+  2      8.Z 

+1.1335 

0.5992 

-0.0025 

+63 

+33 

6.0 

4.03 

7.8 

24  I0.7 

9  Z2.8 

-I-  2   Z8.4 

-Z,23ZO 

0.5993 

0.0020 

-6z 

-90 

6.8 

4.08 

77 

24  48.3 

zo  36.0 

■*-  3  38.2 

-0.5979 

0.5996 

-0.002  z 

-Z7 

-^5 

0  Ophiuchi 

33 

4.08 

7.7 

24  540 

zo  43.0 

4  3  45.0 

-0.5010 

0.5996 

+0.0024 

-Z2 

-75 

B.  A.  C.  5868 

7.0 

408 

71 

24     9.1 

"  54-2 

+  4  53-2 

-Z.250I 

0.5998 

0.0059 

-^3 

-90 

63  Ophiuchi 

6.6 

+4.29 

-4-3 

-24  52.0 

23  Z0.8 

-  8  z8.z 

^.274Z 

0.60ZO 

40.0393 

+  4 

-58 

B.A.C.6066 

7.3 

4.27 

3.8 

23  55  5 

36    0    2.2 

-  7  28.8 

-Z.1843 

0.6009 

0.0418 

-54 

-90 

4  Sagittarii 

5.4 

4.28 

3.5 

23  48.5 

I    2.9 

-  6  30.6 

-Z.2587 

0.6009 

0.0448 

-62 

••90 

5  Sagittarii 

7.0 

4.30 

3.6 

24  z6.6 

I  ZZ.5 

-  6  22.3 

-0.78ZO 

0.6010 

0.0452 

-24 

-90 

7  Sagittarii 

59 

4-31 

3.4 

24  Z6.9 

2  ZZ.9 

-  5  24.4 

-0.7282 

0.6009 

0.0482 

-20 

-90 

9  Sagittarii 

6.0 

+4- 3a 

-  3  3 

-24  21.8 

2  35.0 

-5    2.3 

-0.6275 

0.6009 

+0.0493 

-M 

-89 

B.A.C.6161 

57 

4.35 

2.3 

23  43  4 

5  34  X 

-  2  Z0.6 

-Z.Z096 

0.6007 

0.0586 

-45 

-90 

A  Sagittarii 

2.9 

4-47 

13 

25  28.7 

zz  42.2 

+  3  42.5 

+Z.06Z1 

0.5999 

0.0759 

+65 

+25 

B.  A.  C.  6304 

7.0 

4-47 

0.2 

24  zz.o 

13  44.1 

+  5  39.4 

-0.0752 

0.5995 

0.0817 

+Z7 

-46 

24  Sagittarii 

5.9 

4.47 

0.1 

24  6.5 

13  59.1 

+  5  53.6 

-0.Z308 

0.5994 

0.0824 

+15 

-49 

25  Sagittarii 

6.3 

+4.48 

-  O.Z 

-24  z8.o 

Z4  Z4.0 

+  6    7.9 

+0.08  z6 

0.5994 

+0.083  z 

+26 

-36 

B.  A.C.6343 

6.3 

4.48 

+  0.6 

23  35  5 

15  45  7 

+  7  35-9 

-0.4966 

0.5990 

0.0874 

-  4 

-75 

26  Sagittarii 

6.6 

451 

0.9 

23  557 

Z7     Z.5 

+  8  48.6 

-0.0473 

0.5987 

0.0909 

+20 

-44 

vi  Sagittarii 

50 

453 

25 

22  52.2 

21  45.5 

-zo  39.0 

-0.6437 

0.5973 

ai04Z 

-zo 

-90 

1^  Sagittarii 

5.1 

453 

2.6 

22  47.9 

22    7.3 

-zo  z8.2 

-0.6775 

0.5973 

0.Z051 

-Z2 

-<)0 

B.  A.  C.  6448 

6.4 

+4-55 

+  2.6 

-23  18.3 

22  27.6 

-  9  58.6 

-0.1364 

0.5972 

+0.Z060 

+17 

-49 

0  Sagittarii 

3.8 

4-54 

3.9 

2Z    53.4 

ai  z  49.2 

-  6  45.3 

-Z.Z770 

0.5960 

0.ZZ50 

.46 

-90 

B.A.C.6607 

59 

463 

54 

22  35  5 

7  59  7 

-  0  49.7 

+0.284  z 

0.5935 

O.I3IZ 

+42 

-25 

50  Sagittarii 

5.9 

4.63 

6.2 

21    58.6 

zo  Z3.2 

+  z  Z8.5 

-0.0307 

0.5926 

0.1368 

+25 

-43 

/  Sagittarii 

5.2 

4.61 

8.8 

22      0.2 

18    8.8 

+  8  55.2 

-0.8362 

0.5887 

0.1559 

-17 

-90 

57  Sagittarii 

6.1 

+463 

+  9.7 

-19    18. 1 

20  28.2 

+ZZ     9.Z 

-Z.Z677 

0.5875 

+o.z6z3 

-40 

-90 

0  Capricomi 

5.6 

4.70 

12.5 

19   26.0 

28    7  24.4 

-  2   20.Z 

+0.8591 

0.5812 

0.1847 

+7Z 

+  7 

ir  Capricomi 

5.1 

4.69 

13-5 

18    32.5 

zo  39.4 

+  0  47.5 

+0.5824 

0.5793 

o.Z9rz 

+66 

-  9 

p  Capricomi 

5.3 

4.67 

13.5 

z8    8.8 

zz  77.7 

+   I   24.4 

+0.3108 

0.5789 

0.Z923 

+49 

-24 

B.A.C.7044 

7.0 

4.68 

13.6 

18  Z2.4 

zz    21.2 

+  z  27.7 

+0.38Z3 

0.5789 

0.1924 

+54 

-20 

a  Capricomi 

6.2 

+4.71 

+Z3.6 

-18  550 

ZZ  42.5 

^  Z   48.Z 

+1.Z566 

0.5787 

+0.1930 

+71 

+29 

B.  A.  C.  7263 

5.9 

4.67 

Z6.9 

z6  25.2 

23    177 

-zz    2.7 

+Z.0259 

0.5716 

0.2130 

■^74 

+18 

9  Aquarii 

6.8 

4.60 

Z7.6 

13  55.5 

as  0  47.3 

-  9  36.4 

-1.1419 

0.5707 

0.2I53 

-31 

-90 

z8  Aquarii 

5.7 

4.61 

19.7 

Z3  18.6 

ZO  38.2 

-  0    7.0 

+0.4346 

0.5648 

0.2289 

+62 

-18 

B.  A.  C.  756a 

5.5 

4-53 

21.8 

9  30.0 

Z9  42.6 

+  8  38.0 

-Z.2561 

0.5596 

0.2390 

-38 

-90 

<*  Capricomi 

55 

+4.52 

+2Z.8 

-  9  327 

19  447 

+  8  40.0 

-1.1965 

0.5595 

+0.2390 

-32 

-90 

<«  Capricomi 

6.4 

4.53 

21.9 

9  44  4 

20  18  0 

■I-  9  12.2 

-0.8679 

0.5593 

0.2395 

-  8 

-90 

B.A.C.7620 

6.5 

4-54 

22.3 

zo  47.2 

23  31-9 

-zi  407 

+0.9575 

0.5575 

0.2425 

+79 

+Z2| 

36  Aquarii 

6.3 

4.52 

23.6 

8  40.8 

30    6  36.8 

-  4  50.6 

+0.5866 

0.5539 

0.2480 

+75 

-10 

e  Aquarii 

4-4 

4.51 

24.0 

8  Z7.1 

9  56.3 

-  z  38.0 

+Z.0183 

0.5522 

0.2501 

+82 

+15 

51  Aquarii 

5.8 

+4.46 

+24.5 

-  5  20.8 

13  157 

+  X  347 

-1.0995 

0.5507 

+0.2520 

-22 

-90 

K  Aquarii 

5.2 

4-43 

254 

-4  4H.8 

Z9  29.6 

+  7  35.9 

-0.1251 

0.5480 

0.2546 

+34 

-48 

K  Piscium 

4.7 

4-35 

27.0 

+  0  42.3 

31  18  22.7 

+  5  43.6 

+0.22Z9 

0.5403 

0.2559 

+54 

-29 

9  Piscium 

6.6 

4.35 

27.0 

0  342 

18  3Z.6 

+  5  52.2 

+0.3945 

0.5402 

0.2558 

+64 

-2Zj 

15  Piscium 

6.6 

4-33 

27.6 

0454 

22  24.7 

+  9  37  7 

+Z.Z996 

0.5395 

0.2548 

+90 

+^. 

z6  Piscium 

5.8 

44.32 

+27.5 

+  I  32.5 

22  50.9 

■i-zo    3.Z 

+0.5  zz6 

0.5395 

+0.2547 

+73 

-M 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER.                                                                               | 

Turn  Stak's 

At  Conjunctioii  nr  R.  A. 

Limldac  : 
ParaUals.1 

Red'n*  from 

Name. 

Mag. 

x898.a 

Apparent 
Declination. 

Washington 
Moaninmo. 

Hoar  Anglo 
H 

Y 

s^ 

f 

N. 

S. 

A« 

A8 

■ 

m 

• 

d    h     m 

h     m 

• 

• 

19  Piscium 

4.6 

+430 

+27.5 

+  a  55  7 

1     3  34.6 

-  9  22.5 

40.2957 

0.5386 

+0.2529 

+58 

^5 

36  Piscium 

6.3 

4.26 

26.9 

7  40.9 

17  54.8 

+  4  29.9 

-Z.OZ52 

0.5368 

0.2446 

-15 

-82! 

d  Piscium 

5-3 

425 

26.9 

7  37-9 

19  49-9 

+  6  2Z.4 

-0.4965 

0.5367 

0.2432 

+15 

-69: 

45  Piscium 

6.9 

425 

26.8 

7    8.1 

22  Z5.6 

+  8  42.4 

+0.6039 

0.5366 

0.2412 

+3i 

-  8 

75  Piscium 

6.0 

4.20 

25.6 

12  25.0 

2  17  41.7 

+  3  30.9 

-0.3736 

0.5368 

0.2217 

+21 

-58 

n  Piscium 

3-7 

+4.18 

+24.3 

+14  49.6 

»    5  29.3 

-  9    4-4 

-0.3771 

0.5379 

+0.2065 

+21 

-57' 

loi  Piscium 

6.3 

4.16 

23.8 

Z4     8.8 

7  31.3 

-7    6.4 

+0.7566 

0.5380 

0.2037 

+90 

+  5 

103  Piscium 

6.8 

4.17 

23.6 

x6    6.9 

9    8.8 

-  5  32.1 

-09893 

0.5381 

0.2014 

-15 

^4 

105  Piscium 

6.3 

4.18 

23.6 

15  53.7 

9  20.7 

-  5  20.6 

-0.7Z79 

0.5383 

0.20ZZ 

+  a 

-^4 

3  Arietis 

6.0 

417 

23.1 

16  54.5 

12  35-6 

-  2  ZX.9 

-Z.Z440 

0.5388 

0^1963 

-27 

-^3 

4  Arietis 

5.7 

+4.16 

+23.2 

+16  27.3 

Z3  20.9 

-  X  28.1 

-0.5Z70 

0.5389 

+O.Z952 

+13 

-64 

I  Arietis 

5.7 

4.16 

22.6 

17  19.5 

17  38.9 

♦  2  40.7 

-0.6Z59 

0.5395 

O.Z886 

+  8 

-«9 

15  Arietis 

5-7 

4.16 

21.5 

19     1.5 

23  50.7 

+  8  4Z.0 

-1.2863 

0.5404 

0.1786 

-45 

-7z 

B.A.C.68d 

7.2 

4.15 

21.3 

19    8.6 

4    z  21.3 

+ZO     8.7 

-1.1448 

0.5407 

0.Z760 

-29 

-^x 

e  Arietis 

5.7 

4x4 

21.0 

19  26.  z 

3  20.6 

-XX  56.0 

-I.XIXI 

0.5410 

0.1727 

-26 

-7x 

23  Arietis 

7.5 

+4.14 

+21.0 

+19  136 

3  49-3 

-IX  38.2 

-0.8069 

0.54II 

+0.1719 

-  4 

"^^i 

26  Arietis 

6.0 

4.12 

20.4 

19  24.5 

9    96 

-  6  Z8.4 

-0.1093 

0.5420 

0.1625 

+35 

-36  1 

B.  A.  C.  782 

7.0 

4.09 

20.5 

z8  26.  z 

zo  33.0 

-  4  57.8 

+1.1555 

0.5422 

o.z6oo 

+90 

^38. 

ft  Arietis 

6.0 

4.II 

19.5 

19  34.9 

14  35  8 

-  I     30 

+0.5616 

0.5429 

0.Z526 

+79 

0; 

47  Arietis 

6.0 

4.09 

18.4 

20  Z5.9 

21  49.4 

+  5  56.6 

+0.8858 

0.5441 

0.Z389 

+90 

+20 

e  Arietis 

4.6 

+4.09 

+18.I 

•(■20  56.2 

22   2Z.X 

\  6  26.8 

+0.2337 

0.5442 

+O.Z379 

+55 

-16 

66  Arietis 

6.0 

4.04 

15.6 

22   27.4 

5  IZ  43.6 

-  4  37.7 

+0.2613 

0.5460 

O.ZZZZ 

+57 

-IZI 

7  Tauri 

6.0 

4.05 

14.7 

24      76 

Z4  26.2 

-  2    0.5 

-1.2566 

0.5465 

0.1055 

-48 

-66' 

9  Tauri 

7.0 

400 

14.8 

22   52  6 

15  365 

-  0  52.6 

+0.2209 

0.5466 

0.Z030 

+56 

-13 

g  Pleiadum 

6.3 

4.00 

139 

23   58.3 

19    9.4 

•»  2  33.1 

-0.6x70 

0.5470 

0.0955 

+  6 

-60 

17  Tauri 

4-3 

•f4.oo 

+14.0 

+23  47-8 

Z9  ZZ.6 

+  2  35.3 

-0.4221 

0.5470 

+0.0955 

+18 

-47 

18  Tauri 

6.3 

4.02 

137 

24  31.4 

Z9  z8.6 

•f-  2  42.0 

-1. 201 1 

0.5470 

0.0952 

-39 

-65, 

19  Tauri 

50 

4.01 

139 

24    90 

Z9  20.3 

+  2  43.7 

-0.7939 

0.5470 

0.0952 

-  5 

-66, 

20  Tauri 

5.0 

4.00 

13.8 

24    32 

19  37.2 

+  2  59.9 

-0.6605 

05471 

0.0945 

+  4 

-^3 

21  Tauri 

7.0 

4.01 

13.7 

24  X4.4 

19  39-3 

+  3     2.0 

-0.8606 

0.547X 

0.0945 

-  9 

-66 

22  Tauri 

7.0 

+4.00 

+13.7 

+24   X2.8 

19  431 

+  3     56 

-0.8257 

05471 

+0.0944 

-  7 

-66 

23  Tauri 

4.7 

3.99 

13.9 

23  38.1 

19  51.3 

+  3  13.6 

-0.X833 

0.5471 

0.094Z 

+31 

-33  1 

V  Tauri 

3.1 

399 

13.7 

23  47  6 

20  22.8 

+  3  44-2 

-0.3067 

0.5471 

0.0929 

+24 

-40 

B.  A.  C.  X170 

6.3 

3.97 

13.9 

23    6.7 

20  47.0 

+  4    7.4 

+0.4719 

0.5472 

0.092  z 

+72 

+  2 

26  Tauri 

7.0 

3.98 

13.6 

23  32.9 

2Z      2.9 

+  4  22.8 

+0.02  Z I 

0.5472 

0.09Z5 

+42 

^22 

27  Tauri 

40 

+398 

+13.6 

+23  44-7 

2Z    8.6 

4-  4  28.3 

-O.Z837 

0.5472 

+0.09Z3 

+29 

-33 

28  Tauri 

6.2 

3.98 

13.6 

23  49.7 

21      9.2 

+  4  28.9 

-0.2745 

0.5472 

0.09Z3 

+26 

-38 

33  Tauri 

6.3 

394 

134 

22  53.0 

6    0  45.0 

+  7  57.3 

+Z.0706 

0.5476 

0.0835 

+90 

+39 

B.  A.  C.  1238 

6.3 

394 

12.8 

22  55.Z 

2  30.7 

+  9  39.4 

+Z.Z772 

0.5477 

0.0797 

+90 

+49 

36  Tauri 

6.0 

393 

12.5 

23  49  7 

4    2.8 

41 Z      8.4 

+0.3038 

0.5478 

0.0764 

^^ 

-6 

X  Tauri 

57 

+390 

+10.6 

+25  23.5 

X2    16.4 

-  4  54.8 

-0.85  z6 

0.5482 

+0.0583 

-  9 

-65 

62  Tauri 

6.0 

3.86 

10.9 

24    4.0 

12   565 

-  4  16.0 

+0.6380  ;  0.5482 

0.0568 

490 

+X4 

95  Tauri 

6.3 

3.78 

9.4 

23  53-9 

2X  39  3 

+  4    9.0 

+Z.235O    0.5483 

0.0374 

+90 

+59 

k  Tauri 

6.0 

3-75 

7.8 

24  53  7 

T    4  23.9 

+ZO  39.9 

+0.3420  0.548  z 

0.0222 

^Z 

+  2 

103  Tauri 

6.0 

3.68 

7.3 

24     7.9 

8  55  9 

-  8  57.3 

+1.2597 

0.5478 

+0.OZ19 

^^ 

+64 

.118  Tauri 

5.7 

+364 

+  5.3 

+25     4.x 

18  32.4 

+  0  Z9.6 

+0.2402 

0.5468 

-00095 

+56 

-  3 

125  Tauri 

6.0 

3.60 

4.1 

25  50  5 

23  17.9 

+  4  55.5 

-0.6827 

0.5461 

ao2oz 

+  2 

-60 

132  Tauri 

5.3 

3.51 

3.8 

24  32.1 

8    3  34.6 

+  9    3.5 

+0.6545 

0.5454 

ao295 

+90 

+17 

139  Tauri 

53 

3-51 

2.7 

25  56.5 

7  40  0 

-10  59.3 

-Z.0408 

0.5447 

0.0385 

-24 

-64 

5  Geminomm 

6.7 

341 

2.0 

24  26.7 

13  56.7 

-  4  55.2 

+0.3323 

0.5433 

ao52z 

+61 

-  2 

8  Geminomm 

6.5 

+3.37 

+  1.8 

•f24     0.2 

x6  xo.z 

-  2  46.2 

+0.698Z 

0.5428 

•^.0568 

+9o'4Z7'| 

9  Geminorum 

6-3 

3.37 

1.8 

23  465 

z6  28.7 

-  2  28.3 

+0.932  z 

0.5427 

0.0575 

+90I+32II 

10  Geminorum 

7.0 

335 

1.7 

23  38.6 

Z7  22.5 

-  I  3^-2 

+Z.0253 

0.5426 

0.0594 

+90 

+-38 

iz  Geminomm 

7.3 

335 

+  X.7 

23  30.6 

17  34  3 

-  I  24.8 

+Z.I6I7 

0.5425 

0.0598 

+90 

+49 

.       Mars 

23  33.3 

19  32.7 

+  0  29.5 

+0.9892 

0.5145 

ao64o 

+90 

+34 

44  Geminorum 

6.0 

+3.1I 

-  x.7 

+22  47.4 

9  Z5  Z0.2 

-  4  31.4 

+0.Z864 

0.5365 

-aio37 

+52 

-X5 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

Thb  Stak's 

ParaUela. 

Name. 

ftfug. 

Red'ns  from 
x898.a 

Apparent 
Declination. 

Washin^on 
Mean  Time. 

Hoar  Angle 
H 

Y 

jr* 

f 

N. 

S. 

^ 

Aa 

S  Geminoram 
58  Geminorum 
63  Geminoram 
79  Geminorum 
85  Geminoram 

3.5 
6.3 
5.7 
6.3 
6.0 

■ 
+3.01 
303 
2.97 
2.86 
2.80 

m 

-2.6 

3.2 
2.7 

3.9 
4.6 

• 
•1^2   I0.2 
23      8.4 
2X    39.2 
20  33.6 
20     9.x 

d    h     m 

9  22  15.6 

23  50.6 

10     X  55.9 

XO  23.3 

15  32.1 

h     m 
4  2  20.4 
+  3  52.3 
+  5  53.5 

-  9  55  2 

-  4  56.0 

+0.0895 
-1.1728 
+0.218X 
+0.3168 
+0.0266 

0.5343 
05338 
0.5332 
0.5305 
0.5288 

-0.1171 
0.1201 
0.1239 
0.1388 
0.1475 

+46 
-35 
+54 
+60 

+43 

• 
-21 
-67 
-16 
-12 
-28 

C  Can  ,ri 
</»  Cancri 

B.  A.  C.  2810 
d*  Cancri 
d  Cancri 

4.8 
6.0 
7.0 
6.0 
57 

+2.69 
2.66 
2.63 
2.61 
2.6x 

-  5.2 
6.1 
59 
5-9 
6.5 

+17  57.2 
18   39.5 
17   30.8 

17  22.8 

18  26.2 

23  43  9 
11     5  16.3 

5  59  0 

6  32.1 
9  23.8 

+  3    0.4 
+  8  22.7 
+  9    40 
+  9  36.1 
-IX  37-5 

+1.1867 
-0  5036 
+0.6350 
+0.6869 
-0.9701 

0.5261 
0.5246 
0.5244 
0.5241 
0.5234 

-0.1607 
0.1691 
0.1702 
0.1710 
0x751 

+90 

+14 
+87 
+90 
-15 

+40 
-61 
+  1 

+  4 
-72 

54  Cancri 
o»  Cancri 
o»  Cancri 
f  Leonis 
a  Leonis 

6.3 
5.7 
6.0 

53 
3.8 

+2.47 
2.46 

2.46 

2.27 

2.22 

-6.9 
73 
7.4 
8.6 
8.8 

+15  43-6 
15  427 
15  58.2 

"  449 

XO  2X.2 

X9  14  8 
22  24.x 
22  341 
1%  16  16.3 
21     3-3 

-2    4.3 
+  0  59.2 
4  X     8.9 

-  5  40  5 

-  X    2.0 

+0.2149 
-0.3700 
-0.6858 
+0.3332 
+0.8231 

0.5207 
0.5199 
0.5199 
0.5162 

0.5155 

-0x885 
0.1925 
0.1928 
0.2126 
0.2172 

+54 
+21 

+  4 
+61 

+90 

-23 
-55 
-74 
-20 
+  6 

10  Sextantis 
XX  Sextantis 
ir  Leonis 

6.0 
6.0 
50 

+2.X7 

2.16 

2.X5 

-  9.3 
9.3 
94 

+  9  24.8 

8  47.9 

+  8  31.9 

NEW 

18    5    0.2 

5  53.1 

6  58.6 

MOON. 

+  6  40.8 
+  7  32.2 
♦  8  357 

+0.0891 
+0.5587 
+0.6024 

0.5146 
0.5145 
0.5144 

-0.2240 
0.2247 
0.2256 

+46 

+77 
+81 

-34 
-10 
-8 

75  Virginia 
83  Virginis 
85  Virginia 

B.  A.  C.  4722 
42  Librs 

6.0 
6.0 

6.5 
5-8 
57 

+2.13 
2.18 

2.18 
2.33 

2.90 

-14.7 
14.9 
14.8 
14.8 
13-5 

-14  50.5 
X5  40  2 
15  15-5 
17  437 
23  29.4 

IT  17  45.8 

23    41 

23  34  0 

18  12  50.4 

80    0  24.6 

-  7  52.1 

-  2  44.5 

-  2  15.6 
+10  33.3 

-  3    "2 

+0.3526 
+0.128? 
-0.3987 
-0.3640 
+0.4049 

0.5464 
0.5499 
0.5504 
0.5592 
0.5820 

-0.2079 
0.2009 
0.2002 

0.1799 
0.X058 

+55 
+41 

+14 
+13 
+47 

-22 
-34 
-^5 

-18 

B.  A.  C.  5253 

B.A.C.5254 
19  Scorpii 
c  Scorpii 
22  Scorpii 

5.8 
5.8 
5.1 
34 
5-5 

+300 
2.99 

3x7 
3.20 
3.25 

-130 
12.8 

"3 
11.8 

II.X 

-24  140 
23  407 

23  55.6 
25  21. 1 

24  53.6 

s  521 

5  53-5 
16  28.3 

16  39.9 
20  12.7 

+  2    37 

+  2      5.0 
-II   45.1 
-II   34.0 

-8    9.6 

+0.6234 
+0.0533 
-0.5212 
+0.9199 
+0.2431 

0.5849 
0.5849 
0.5897 
0.5898 
05911 

-0.0923 
0.0922 
0.0645 
0.0639 
0.0543 

+60 

+25 

+32 

-  6 
-38 

-77 
+14 
-27 

25  Scorpii 
18  Ophiuchi 

B.  A.  C.  5709 

26  Ophiuchi 
31  Ophinchi 

7.0 
6.7 

6.3 
6.1 

6.7 

+339 
341 
3.46 
346 
3.51 

-10.0 
9.8 
8.9 
8.9 
8.7 

-25  20.7 
24  27.9 
24  56.4 

24  50.2 

25  30.1 

81    2  4X.8 
3  50-^ 
7  47  3 
7  51.8 
9  37.4 

-  I  56.0 

-  0  50.5 
+  2  57.3 
+  3     1-6 
+  4  43.0 

+0.4085 
-0.5279 
-0.1536 
-0.2603 
+0.3834 

0.5930 
0.5933 
0.5942 
0.5942 
0.5945 

-0.0364 

0.0331 
0.0220 
0.0218 
0.0168 

+41 

-10 
+  8 
+  2 
+38 

-17 
-78 
-50 

-57 
-19 

B.  A.  C.  5813 

39  Ophiuchi(  Sjtar) 

B.  A.  C.  583X 

B.  A.  C.  5846 

0  Ophiuchi 

6.8 
6.0 
6.9 
6.8 
33 

+3.59 
3.56 
355 
3.60 
3.61 

-  9.0 
7.2 
7.2 
7.2 
72 

-26  24.1 
24  10.7 

23  57-8 

24  48.3 
24  54  0 

14    4.4 
14  46.9 
14  49  3 
16  XI.5 
x6  x8.6 

+  8  59.1 

+  9  39.9 
+  9  42,2 
+11     1.2 
+11    8.0 

+1.2515 
-1.0112 
-1.2303 
--0.3740 
-0.2773 

0.5951 
0.5952 
0.5953 
0.5954 
0.5954 

-0.0040 

0.0021 

-0.0019 

+0.0020 

0.0023 

+64 
-42 
-61 

-  5 
0 

+52 
-90 
-90 
-65 
-58 

B.  A.  C.  5868 
b  Ophiuchi 
63  Ophiuchi 

B.A.C.6066 
4  Sagittaru 

7.0 

4.4 
6.6 

73 

5-4 

+3-6i 
361 
382 
3.82 
3.82 

-  6.6 
6.6 
4.3 
37 
3.5 

-^4    91 
24    50 
24  52.0 
23  55.5 
23  48.5 

17  31.0 

x8    0.4 

88    5     0.1 

5  52.6 

654.6 

-II  42.6 
-II  14.3 
-  0  41.4 
•1-  0    9.0 
+  X     8.4 

-1.0320 
-1.0987 
-00513 
-0.9702 
-1.0457 

0.5954 
0.5955 
0.5952 
0.5951 
0.5950 

+0.0059 
0.0071 
0.0386 
0.0410 
0.0440 

-43 
-48 

+15 
-36 

-41 

-90 

-90 

-44 
-90 
-90 

5  Sagittarii 
7  Sagittarii 
9  Sagittarii 
B.A.C.616X 
B.  A.  C.  6304 

7.0 

5.9 
6.0 

5.7 
7.0 

+3.84 
3.86 
3.86 

389 
4.03 

-3-6 
33 
33 
2.4 
0.5 

-24  16.6 
24  16.9 
24  21.8 

23  43-4 

24  11.0 

7  3.3 

8  5.1 
8  28.7 

II  318 
19  53  4 

+  X  16.8 
+  2  16.1 
+  2  38.8 

+  5  34-5 
-10  24.0 

-0.5637 
-0.5108 
-0.4094 

-08975 
+0.1426 

0.5950 
0.5949 
0.5948 
05943 
0.5923 

+0.0444 
0.0473 
0.0484 
0.0570 
0.0800 

-II 

-  8 

-  3 
-30 
+29 

-81 
-76 
-68 
-90 
-33 

24  Sagittarii 

25  Sagittarii 

B.  A.  C.  6343 

26  Sagittaru 
28  Sagittarii 

5.9 
6.3 
6.3 
6.6 

5.6 

+403 
4.05 
4.04 
4.07 
405 

-  0.4 

-0.4 

+  03 

0.5 

14 

-24     6.5 
24  18.0 

23  35-5 
23  557 
22  29.9 

20    8.7 

20  24.0 

21  577 
23  159 

88     I     2.9 

-10    9.4 

-  9  54  6 

-  8  24.7 

-  7    9.6 

-  5  26.8 

+0.0862 
+0.3008 
-0.2852 
+0.1689 
-1.1139 

0.5921 
0.5921 
0.5916 
0.5912 
0.5906 

+0.0807 
0.0814 
0.0856 
0.0890 
0.0938 

+26 
+38 
+  7 
+31 

-42 

-36 
-24 
-59 
-31 
-90 

30  Sagittarii 

6.6 

+4.07 

+  2.0 

-22  16.7 

a  49.4 

-  3  44-5 

-1.1661 

0.5900 

+0.0984 

-47 

-90 

446 


OCCULTATIONS,  1898. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                  {| 

SEPTEMBER. 

1 

Thb  STAS*8 

At  Conjunction  in  R.A. 

Parallels. 

Red'nB  from 

Name. 

Mag. 

X898A 

Apparent 
Dechnation. 

WashinRton 
Mean  Time. 

Hoar  Ancle 
H 

Y 

** 

y 

N. 

S. 

Aa 

AS 

a 

ff 

e         t 

d     h     m 

h     m 

• 

• 

yi  Sagittarii 

50 

+4.11 

+  2.1 

-22   52.2 

as  4   7.4 

-  2  29.6 

-0.4377 

0.5895 

+0.1018 

+   X 

-70 

i/«Sagittarii 

5.1 

4.11 

2.2 

22   47.9 

4  297 

-2     4.3 

-0.4718 

0.5894 

0.1028 

-  I 

-72 

B.A.C.6448 

6.4 

413 

2.1 

23    18.2 

4  50.5 

-  I  48.2 

-H).o768 

0.5892 

0.1037 

+28 

-37 

0  Sagittarii 

3.8 

4.14 

3-4 

21  53-4 

8  177 

+  I  30.8 

-0.9809 

0.5879 

0.1 125 

-30 

-90 

B.A.C.6607 

5-9 

4.24 

4-8 

22  35-5 

14  38.6 

+  7  36.8 

+0.4925 

0.5851 

0.1282 

+54 

-14 

50  Sagittarii 

5-9 

+4.25 

+  5.5 

-21  58.6 

16  55  9 

+  9  48.8 

+0.1715 

0.5840 

+0.1337 

+36 

+31 

/  Sagittarii 

5.2 

4.28 

8.2 

20    0.2 

fU    J     5-6 

-  6  20.4 

-0.6531 

05799 

0.1523 

-  6 

-90 1 

57  Sagittarii 

6.1 

4.29 

9.0 

19  18.1 

3  29-2 

-  4     2.3 

-0.9908 

0.5786 

0.1575 

-26 

-90: 

a  Capricorn! 

56 

4.41 

11.6 

19  26.0 

14  45  4 

+  6  48.5 

+1.0507 

0.5724 

0.1803 

+71 

+21 

TT  Capricomi 

51 

441 

12.6 

18  32.6 

18    6.3 

+10    2.0 

+0.7629 

0.5705 

0.1865 

+67 

+-  I 

p  Capricomi 

5-3 

+4.41 

+12.9 

-z8    8.8 

18  45.7 

+10  40.0 

+0.4865 

0.5701 

+0.1877 

+^ 

-15. 

B.  A.  C.  7044 

7.0 

441 

12.7 

18  22.4 

18  49.3 

+10  43.4 

+0.5578 

0.5701 

0.1878 

+^4 

-II' 

B.  A.  C.  7263 

5-9 

4-45 

16.3 

16  25.2 

25    7     72 

-  I  25.5 

+Z.1912 

0.5632 

0.2080 

+73 

+32 

9  Aquarii 

6.8 

4.40 

17.3 

13  55-6 

8  39.5 

+  0    3-5 

-1.0082 

0.5624 

0.2102 

-21 

-90 

18  Aquarii 

57 

4.46 

193 

13  18.6 

18  47.1 

+  9  49  7 

+0.5701 

0.5571 

0.2236 

+70 

-xo 

B.A.C.7562 

55 

+4.42 

-f22.0 

-  9  30.0 

26    4     6.0 

-  5  107 

-1.1550 

0.5526 

+0.2337 

-29 

-90 

r'  Capricomi 

5-5 

4.42 

22.0 

9  32.9 

4     8.2 

-  5    8.6 

-1. 1004 

0.5525 

0.2337 

-«5 

-90 

^  Capricomi 

6.4 

4-43 

22.0 

9  44-4 

4  42.3 

-  4  35.6 

-0.7691 

0.5523 

0.2343 

-  3 

-90 

B.  A.  C.  7620 

6.5 

447 

22.3 

10  47.2 

8     i.o 

-  I  23.8 

+1.07 10 

0.5508 

0.2373 

+79 

+20 

36  Aquarii 

6.3 

4-47 

23.8 

8  40.8 

15  16.0 

+  5  36.5 

+0.6790 

0.5478 

0.2430 

+81 

-  5 

d  Aquarii 

4.4 

44.48 

+24-3 

-  8  17.1 

18  39  9 

+  8  53.6 

+1.1074 

0.5466 

+0.2452 

+82 

+22 

44  Aquarii 

6.4 

4.45 

24.6 

5  53-4 

18  49.0 

+  9    2.4 

-1.2868 

0.5465 

0.2452 

-40 

-90 

51  Aquarii 

5-8 

4-44 

25-3 

5  20  8 

22     3.6 

-IX  49.5 

-1.0410 

0.5453 

0.2471 

-18 

-90 

K  Aquarii 

52 

445 

26.2 

4  44.8 

27    4  24.9 

-  5  409 

-0.0713 

0.5433 

0.2499 

+36 

-44: 

B.A.C.795i(»i^ii«) 

6.7 

4.46 

26.5 

-  4  45-0 

9     8.3 

-  I    6.8 

+1.1175 

0.5420 

0.2514 

+85 

+22 

K  Piscium 

47 

+4.49 

+28.7 

+  0  42.5 

28    3  38.0 

-  7  13-1 

+0.2188 

0.5385 

+0.2523 

+53 

-29 

9  Piscium 

6.6 

4.49 

28.7 

0  34  2 

3  471 

-7    4-3 

+0.3956 

0.5384 

0.2523 

+64 

-20 

15  Piscium 

6.6 

450 

28.8 

0455 

7  42.4 

-  3  16.6 

+1.1921 

0.5384 

0.2514 

+90 

+30 

16  Piscium 

5.8 

4.48 

29.0 

I  32.5 

8    8.9 

-  2  51.0 

+0.4961 

0.5384 

0.2514 

+70 

-14; 

19  Piscium 

49 

4-49 

29.2 

2  557 

12  54.9 

+  I  45-8 

+0.2692 

0.5376 

0.2498 

+56 

-27; 

36  Piscium 

6.3 

+452 

+29.6 

+  7  40  9 

29    3  19. 1 

-  8  17.8 

-1.0837 

0.5374 

+0.2423 

-20    -82' 

d  Piscium 

5.3 

4-53 

29.6 

7  37.9 

5  14-4 

-  6  26.1 

-0.5679 

0.5374 

0.2410 

+11    -74 

45  Piscium 

6.9 

4-54 

29.5 

7    8.1 

7  40  3 

-  4    4  9 

+0.5296 

0.5376 

0.2391 

+74   -12 

75  Piscium 

6.0 

4.61 

28.8 

12  25.0 

30    3     37 

-  9  19.1 

-0.4957 

0.5398 

0.2206 

+15   -« 

jf  Piscium 

37 

465 

27.8 

14  49  7 

14  46.7 

•f  2     1.0 

-0.5241 

05417 

0.2059 

+13 

-« 

loi  Piscium 

6.3 

+4.64 

+27.5 

+14    8.9 

16  47.8 

+  3  58.2 

+0.6038 

0.5421 

+0.2031 

+«3 

-  3 

[103  Piscium 

6.8 

4.67 

27.2 

16    6.9 

18  24.5 

+  5  31  6 

-1.1421 

0.5424 

0.2008 

-27 

-74 

105  Piscium 

6.3 

4.67 

27.2 

15  53-8 

18  36.3 

+  5  431 

-0.8716 

0.5424 

0.2005 

-  8 

-74 

3  Arietis 

6.0 

469 

26.7 

16  54-5 

21  49.3 

•»■  8  49.8 

-13034 

05430 

0.1958 

-47 

-73 

4  Arietis 

57 

-1-4.68 

•I-26.7 

+16  27.3 

22  34.1 

+  9  33.1 

-0.6794 

0.5432 

+0.1947 

+  4 

-73 

OCTOBER. 

I  Arietis 

57 

+4.69 

+26.1 

+17  19.6 

I    2  49.7 

-10  19.8 

-0.7856 

05441 

+0.1882 

-  3 

-73 

e  Arietis 

57 

+4-73 

+247 

+19  26.2 

12  25.0 

-I     36 

-1.2960 

0.5460 

+0.1724 

-49 

-71 

23  Arietis 

7.5 

473 

24.6 

19  137 

12  53  4 

-  0  36.3 

-0.9936 

0.5461 

0.1716 

-17 

•71 

26  Arietis 

6.0 

473 

23.8 

19  24.7 

18     99 

+  4  29.8 

-0.3102 

0.5471 

0.1623 

+24 

-47 

B.A.C.782 

7.0 

471 

23-8 

18  26.2 

19  32.2 

+  5  49  3 

+0.9502 

0.5474 

0.1599 

+90 

+22 

fi  Arietis 

6.0 

4.76 

22.8 

19  35  0 

23  32.0 

+  9  411 

+0.3525 

0.5482 

0.1525 

+62 

-II 

47  Arietis 

6.0 

+477 

+21.5 

+20  15.9 

2    6  40.5 

-  7  24  9 

+0.6644 

0.5495 

+0.1388 

+90 

+  7 

e  Arietis 

4.6 

477 

21.3 

20  56.3 

7  II  4 

-  6  55.1 

+0.0145 

0.5496 

0.1378 

+41 

-27 

C  Arietis 

4.8 

475 

20.1 

20  403 

14  18.3 

-  0    2.7 

+1.2327 

0.5506 

0.1235 

+90 

+51 

66  Arietis 

6.0 

478 

18.5 

22  27.4 

20  23.5 

+  5  50  0 

+0.0246 

0.5514 

0.1 109 

+42 

-«4 

9  Tauri 

7.0 

4-77 

17.6 

22  52.7 

3    0  13.4 

+  9  32  I 

-0.0201 

0.5519 

0.1028 

+40 

-a5 

^  Fleiadum 

6.3 

+478 

+16.6 

+23  58.4 

3  43.5 

-II    4.9 

-0.8580 

0.5522 

+0.0953 

-  9 

-66 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

Th»  Star's 

At  Cohjunctiom  im  R.  A 

Limidnc 
ParaUela. 

Red'ns  from 

Namo, 

Mag. 

189&A 

Apparent 
Decunation. 

Washincton 
Mean  Time. 

Hour  Angle 

Y 

** 

y 

N. 

S. 

A« 

AH 

s 

m 

• 

d     h     m 

h     m 

• 

• 

17  Tauri 

4.3 

+478 

+16.7 

+23  47.8 

3    3  45-6 

-zz     2.9 

-0.6642 

0.5522 

+0.0952 

+  3 

-63 

19  Tauri 

50 

4.79 

16.6 

24     9.1 

3  54  2 

-zo  54.6 

-1.0344 

0.5522 

0.0949 

-22 

-66 

20  Tauri 

5.0 

478 

16.6 

24     3.2 

4    II.O 

-10  38.4 

-0.9017 

0.5522 

0.0943 

-X2 

-66 

21  Tauri 

7.0 

479 

16.5 

24  14  4 

4  13  0 

-zo  36.4 

-I.IOIO 

0.5522 

0.0942 

-28 

-66 

22  Tauri 

7.0 

479 

Z6.5 

24  12.8 

4  16.8 

-zo  32.8 

-1.0662 

a5522 

0.0938 

-25 

-^ 

23  Tauri 

47 

+477 

+16.6 

+23  38.1 

4  24  9 

-zo  25.0 

-0.427Z 

0.5522 

+0.0938 

+17 

-47 

7  Tauri 

3.1 

477 

Z6.4 

23  477 

4  56.0 

-  9  54  9 

-0.5512 

0.5523 

0.0927 

+XO 

-55 

B.  A.  C.I  170 

6.3 

475 

16.5 

23    6.7 

5  199 

-  9  31  8 

+0.2239 

0.5523 

0.0918 

+54 

-XX 

26  Tauri 

7.0 

4.76 

16.3 

23  32.9 

5  35.6 

-  9  16.7 

-0.2249 

0.5523 

0.0912 

+28 

-35 

27  Tauri 

4.0 

477 

16.3 

23  44.8 

5  41.2 

-  9  "-3 

-0.4299 

0.5523 

0.0910 

+X7 

-48 

28  Tauri 

6.2 

+477 

+16.3 

+23  49  8 

5  418 

-  9  Z0.7 

"O.5193 

0.5523 

+0.0910 

+12 

-53 

33  Tauri 

6.3 

473 

15.8 

22  52.8 

9  150 

-  5  44.8 

+0.8157 

0.5525 

0.0852 

+90 

+22 

B.  A.  C.  1238 

6.3 

474 

15.2 

22  55.1 

zo  59  4 

-4    40 

+0.9201 

0.5526 

0.0794 

+90 

+28 

36  Tauri 

6.0 

473 

14.9 

23  497 

12  304 

-  2  36.Z 

+0.0493 

0.5527 

0.076  z 

+44 

-19 

X  Tauri 

5.7 

474 

12.7 

25  23.5 

20  38.4 

+  5  15.1 

-Z.XZ09 

0.5528 

0.0579 

-30 

-«5 

62  Tauri 

6.0 

+470 

+130 

+24    4.0 

21  z8.o 

+  5  53.4 

+0.3741 

0.5527 

+0.0564 

+65 

0 

95  Tauri 

6.3 

4.64 

Z0.9 

23  53-9 

*    5  55  4 

-  9  471 

+0.9621 

0.5523 

0.0369 

+90 

+36 

Jk  Tauri 

6.0 

4.62 

9.1 

24  537 

Z2  36.4 

-  3  19-8 

+0.0687 

0.5516 

0.0217 

+45 

-13 

103  Tauri 

6.0 

4.56 

8.4 

24    7.9 

Z7    6.2 

+  z    0.7 

+0.9804 

0.5510 

+0.0116 

+90 

+39 

118  Tauri 

5.7 

451 

5.9 

25    4.Z 

5    2  38.7 

+10  Z3.7 

-0.0396 

0.5506 

-0.0099 

+39 

-X7 

'121  Tauri 

6.0 

+4-45 

+  5.6 

+23  58.4 

5  28.3 

-zz    2.4 

+Z.1299 

0.5487 

-0.0162 

+90 

+50 

!i25  Tauri 

6.0 

4-49 

4.5 

25  50.5 

7  22.7 

-  9  ZZ.9 

-0.9615 

0.5483 

0.0204 

-18 

-^4 

132  Tauri 

5.3 

4.40 

4.0 

24  32.1 

"  38.2 

-  5    5.1 

+0.3706 

0.5472 

0.0298 

+65 

+  2 

2  Geminorum 

7.2 

4.29 

2.4 

23  38.9 

19  48.8 

+  2  49.1 

+1.0318 

0.5450 

0.0476 

+90 

+40 

5  Geminorum 

6.7 

4.30 

1.6 

24  26.6 

21  58.5 

+  4  54-4 

+0.0472 

0.5442 

0.0522 

+44 

-17 

8  Geminorum 

6.5 

+4.26 

+  1.3 

+24    0.2 

6    0  11.6 

+  7    30 

+0.4091 

0.5437 

-0.0569 

+67 

+  2 

9  Geminorum 

6.3 

425 

1.3 

23  46.5 

0  30.2 

+  7   2Z.Z 

+0.6455 

0.5436 

0.0575 

+90 

+14 

ID  Geminorum 

7.0 

4.24 

Z.2 

23  38.5 

I  23.9 

+  8  12.9 

+0.7416 

0.5434 

0.0594 

+90 

+20 

zz  Geminorum 

7-3 

4-23 

4    1.2 

23  30.6 

I  357 

+  8  24.4 

+0.8747 

0.5432 

0.0598 

+90 

+28 

44  Geminorum 

6.0 

3-97 

-  31 

22  47.4 

23  12.7 

+  5  z8.8 

-0.0967 

0.5357 

0.Z03Z 

+35 

-30 

S  Geminorum 

3.5 

+3-86 

-  4.3 

•f22    10. 1 

7    6  Z9.4 

-zz  48.1 

-0.1907 

0.5331 

-O.I  163 

+30 

-36 

63  Geminorum 

5.7 

3.81 

4.9 

21    39.1 

zo    0.8 

-  8  13.8 

-0.0609 

0.5318 

0.1230 

+37 

-30 

79  Geminorum 

6.3 

3.66 

6.1 

20  33.6 

z8  30.7 

0    0.0 

+0.0389 

0.5286 

O.X376 

+43 

-26 

85  Geminorum 

6.0 

3.60 

6.8 

20      9.Z 

23  41-3 

+  5     xo 

-0.2446 

0.5268 

O.X46X 

+27 

-42 

•B.A.C.2658 

7.2 

3.53 

6.7 

18   3X4 

8     2    Z2.Z 

♦  7  27.1 

+1.1840 

0.5258 

ax5ox 

-»9o 

+41 

^Cancri 

4.8 

+3-45 

-  7.5 

+17  57-2 

7  56.2 

-xo  59.5 

+0.9230 

0.5239 

-0.1590 

+90 

+20 

</»Cancri 

6.0 

340 

87 

18  39  4 

13  31 0 

-  5  34-9 

-07638 

0.522Z 

0.1672 

-  2 

-65 

B.  A.  C.  28x0 

7.0 

3.37 

8.4 

17  30.8 

14  140 

-  4  53.3 

+0.3766 

0.5219 

0.1682 

+65 

-12 

d*  Cancri 

6.0 

335 

8.5 

17  22.8 

M  47.4 

-  4  20.9 

+0.4510 

0.52x7 

0.1690 

+69 

-10 

e  Cancri 

5.7 

335 

92 

z8  26.2 

X7  40.2 

-  X  33.3 

-Z.2265 

0.5208 

0.1731 

-37 

-72 

54  Cancri 

6.3 

+316 

-9.6 

+15  43-6 

»    3  35.6 

+  8    4.2 

-0.0291 

O.5Z8Z 

-0.1862 

+39 

-35 

oi  Cancri 

5.7 

314 

lO.Z 

Z5  427 

6  46.Z 

+  IZ     8.9 

-0.6100 

0.5173 

0.1 901 

+  8 

-70 

o»  Cancri 

6.0 

314 

10.2 

15  58.2 

6  56.2 

+11  18.7 

-0.9260 

0.5173 

0.1903 

-II 

-74 

i  Leonis 

53 

2.88 

"3 

IX  44.9 

10    045.5 

+  4  36.5 

+0.1206 

0.5139 

0.2090 

+47 

-31 

0  Leonis 

3.8 

2.78 

"5 

ZO   21.2 

5  34-2 

+  9  Z6.7 

+0.6190 

05134 

0.2144 

+82 

-5 

zo  Seztantis 

6.0 

+2.72 

-1Z.9 

+  9  24.8 

13  33  3 

-  6  58.2 

-0.1003 

0.5128 

-0.2213 

+35 

-44 

xz  Sextantia 

6.0 

2.7Z 

ZI.9 

847-8 

Z4  26.4 

-  6    6.6 

+0.3711 

0.5127 

0.2220 

+63 

-19 

IT  T^eonis 

50 

2.69 

11.9 

8  31.8 

15  32.2 

-  5    2.7 

+0.4165 

0.5127 

0.2228 

+66 

-17 

43  Leonis 

6.5 

2.57 

12.8 

7     3-4 

11     3  28.4 

+  6  32.5 

-0.6999 

0.5130 

0.2310 

+  4 

-83 

34  Sextantis 

6.7 

2.45 

12.7 

4     6.7 

13  44.5 

-  7  29.4 

+0.0685 

0.5140 

0.2364 

+45 

-37 

351  Sextantis 

6.2 

+2.47 

-131 

+  5  16.7 

14     58 

-  7    8.7 

-Z.2632 

O.514I 

-0.2365 

-36 

-85 

36  Sextantis 

6.6 

243 

12.7 

3     1.3 

15     38 

-  6  12.4 

+0.9264 

0.5142 

0.2369 

+90 

+10 

/«  Leonis 

5.4 

2.35 

12.9 

0  32.7 

13    0  39  2 

+  3    6.Z 

+Z.2822 

O.5161 

0.2402 

+90 

+38 

/•Leonis 

6.2 

2.34 

13.4 

2  30.3 

2  21.7 

+  4  45.6 

-Z.2210 

0.5165 

0.2406 

-31 

-87 

/»  Leonis 

5-7 

2.32 

13.2 

+  0  28.9 

5  53-2 

+  8  10.9 

+0.0873 

0.5174 

0.2413 

+46 

-36 

e  Leonis 

5.3 

+2.26 

-13.3 

-  2  26.7 

14  22.1 

-.7  35.4 

+1.1423 

O.52OZ 

-0.2422 

+88 

+25 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

Thx  Star's 

At  Cohjunctiom  iirR.A. 

Limidnc 
ParaUela. 

Name. 

Mag. 

Red'ns  from 
1898^. 

Apparent 
DecImatioiL 

WasUngton 
Mean  Tune. 

HoorAnclo 
H 

Y 

jr* 

f 

N. 

S. 

^a 

A8 

B.A.C.4006 
q  Virginis 

6.1 
57 

S 

+2.20 

2.13 

m 

-13.5 
139 

•          r 

-  4  4<5.2 
8  536 

d    h     m 
13    0  51.0 
21  52.4 

h     m 
+  2  34-4 
-  X    3.4 

+1.0594 
+0.3716 

0.5242 
0.5350 

-0.2415 
0.2334 

+85 
f6o 

• 
+z8 
-21 

42  Librae 

5.7 

2.63 

II.8 

NEW 
23  29.4 

MOON. 
IT    6  45.2 

+  4  570 

+0.5907 

0.5903 

0.1055 

+59 

-  7 

B.  A.  C.  5253 
B.  A.  C.  5254 

19  Scorpii 
a  Scorpii 

p  Ophiuchi(5.j/tfr) 

5.8 
5.8 
51 
34 
50 

+2.71 
2.70 
2.83 

2.86 
2.84 

-".3 
ZI.2 

9-9 
10. 1 

94 

-24  139 
23  40.6 
23  55.6 
25  21.0 
23  12.9 

12     5.4 
12    6.7 
22  28.5 
22  39.9 
18    0  23.5 

+10    4.5 
+10    5.7 

-  3  57-4 

-  3  46.5 

-  2     7.1 

+0.8157 
+0.2513 
-0.3032 
+1.1254 
-1.1403 

0.5929 
0.5929 
0.5970 
0.5971 
0.5976 

-0.0918 
0.0918 
0.0638 
0.0633 
0.0584 

466 
+36 
+  4 

4^5 

-48 

+  8 
-27 
-60 
+32 
-90 

22  Scorpii 

25  Scorpii 
18  Ophiuchi 

B.  A.  C.  5709 

26  Ophiuchi 

5-5 
7.0 
6.7 
63 
6.1 

+2.90 
300 
3.02 
3.06 
3.06 

-  9.5 
8.6 
8.1 
7.8 
7.6 

-24  53.6 
25  20.7 
24  27.8 
24  56.3 
24  50  I 

2    0.6 

8  30.8 

9  37-8 
13  31.3 
13  35-7 

-  0  26.2 
+  5  40.4 
+  6  44  7 
+10  28.6 
+10  32.8 

40.4594 
+0.6317 
-0.2961 
+0.0798 
-0.0261 

0.5982 
0.5996 
0.5998 
0.6003 
0.6003 

-0.0535 
00355 
0.0322 
0.0210 
0.0205 

+46 

+57 
+  2 
+20 
+15 

-15 

+  4 
-59 
-36 
-42 

31  Ophiuchi 

39  Ophiuchi(  5'.  j/flr) 
B.  A.  C.  5831 
B.  A.  C.  5846 
d  Ophiuchi 

6.0 
6.9 
6.8 
3-3 

+3- 10 
314 
314 
3.17 
3.17 

-7.6 
6.2 

6.4 
6.2 
6.2 

-25  30- 1 
24  10.7 

23  57-7 

24  48.3 
24  540 

15  19.7 
20  24.8 

20  27.1 

21  48.2 
21  55-3 

-II  47.4 

-  6  54  8 

-  6  52.6 

-  5  34  8 

-  5  28.6 

40.6149 
-0.7650 
-09827 
-0.1306 
-0.0344 

0.6005 
0.6006 
0.6006 
0.6006 
0.6006 

-0.0158 
0.001 1 

-O.OOIO 

40.0030 

00033 

+54 
-27 

-40 
+  8 

+13 

-  6. 
-90 
-90 
-49 
-43 

B.  A.  C.  5868 
b  Ophiuchi 
^  Ophiuchi 
63  Ophiuchi 
B.A.C.6066 

7.0 

4-4 
5.2 
6.6 
7-3 

+3.16 
3.18 
320 
3.35 
3-35 

-  5.7 
57 
5.2 
3.7 
32 

-24    9.1 
24    5.0 

23  53.1 

24  52.0 

23  55  5 

23    6.7 

23  35  8 

19    I  31.4 

10  28.4 

11  20.6 

-  4  19.6 

-  3  51.6 

-  2     0.8 
+  6  34-3 
+  7  24  4 

-0.7834 
-0.8494 
-1.0277 
-f  0.201 2 
-0.7129 

0.6005 
0.6005 
0.6003 

0.^989 
0.5987 

40.0067 
0.0082 
0.0138 
00395 

0.0420 

-27 
-31 
-43 
+29 
-20 

-90 
-90 
-90 

-29 

4  Sagittarii 

5  Sagittarii 
7  Sagittarii 
9  Sagittarii 

B.  A.  C.  6161 

5.4 
7.0 

5.9 
6.0 

5.7 

+3.36 
338 
3-39 
3.39 
342 

-  3.1 
31 
2.9 
2.8 
2.0 

-23  48.5 
24  16.6 
24  16.9 
24  21.8 
23  43  4 

12  22.1 

12  30.7 

13  32.0 

13  55  4 
16  57.2 

+  8  23.3 
+  8  31  7 
+  9  304 
+  9  52.9 
-II  12.7 

-0.7875 
-0.3074 
-02541 
-0.1529 
-0.6386 

0.5984 

0.5984 
0.5981 
05980 
0.5971 

40.0449 
0.0453 

0.0482 

00493 
00577 

-24 

+  2 

+  5 
+11 

-15 

-90 
-60 
-56 
-50 
-90 

B.  A.  C.  6304 

24  Sagittarii 

25  Sagittarii 

B.  A.  C.  6343 

26  Sagittarii 

7.0 
5.9 
6.3 
6.3 
6.6 

+355 
3-55 
3.56 
3.56 
3.59 

-0.4 

0.3 

-  0.3 

+  0.4 

0.5 

-24   II.O 
24    6.5 
24  18.0 
23  35  5 
23  55-7 

20    I  16.5 
I  31.8 
I  47.1 

3  20.5 

4  38.5 

-  3  13  6 

-  2  58.9 

-  2  44.2 

-  I  14.6 
+  0    0.4 

+0.4037 
+0.3482 
+0.5626 
-0.0215 
+0.4323 

0.5940 
0.5939 
0.5938 

0.5931 
0.5929 

40.0803 
0.0813 
0.0819 
0.0861 
0.0895 

+44 
+41 

+55 

+21 

+47 

-18 

-ai 

-  9 
t42 
-16 

28  Sagittarii 

30  Sagittarii 

31  Sagittarii 
v»  Sagittarii 
v»  Sagittarii 

56 
6.6 
7.0 
5.0 
5.1 

+358 
3.59 
3.59 
3.62 

363 

+  1-4 
1.9 
2.1 
2.0 
2.1 

-22  29.9 
22  16.7 
22     2.4 
22  52.2 
22  47.9 

6  25.5 
8  119 

8  42.6 

9  29.8 
9  52.1 

+  I  43  I 
+  3  25.2 

+  3  54.7 
+  4  40.1 

+  5     1-4 

-0.8489 

-0.8997 
-1.0892 
-0.1718 
-0.2062 

0.5916 
0.5907 
0.5905 
0.5901 
0.5899 

40.0942 
0.0988 

O.IOOI 

0.102 1 
0.1030 

-23 
-26 
-40 

+14 

+13 

-90 
-90 
-90 
-51 
-53 

B.  A.  C.  6448 
0  Sagittarii 
IT  Sagittarii 

B.  A.  C.  6607 
50  Sagittarii 

31 
59 
59 

+3.65 
3.66 
3.66 
3,76 
3.77 

+  2.0 
32 
39 
44 
5.1 

-«3  18.3 

21  53  4 

21  II. I 

22  35-5 
21  58.6 

10  13.0 
13  40.4 
15  42.7 
20    2.6 
22  20.5 

+  5  21.6 
+  8  40.7 
+10  38.3 

-  9  "9 

-  6  59  3 

+0.3428 

-07137 
-1.1924 
+0.7617 
40.4406 

0.5897 
0.5879 
0.5868 
0.5842 
0.5829 

40.1039 
O.II26 

O.II75 
0.1279 
0.1332 

+43 
-14 
-48 
467 
+53 

-22 
-90 
-90 
+  3 
-17 

/  Sagittarii 
57  Sagittarii 
n  Capricomi 
p  Capricomi 
T»  Capricomi 

5.2 
6.1 

5.1 
5-3 
7.0 

+381 
3.83 
397 
398 
3.94 

+  7.6 

8.4 

1 1.7 

12.0 

13.8 

-20    0.3 
19  18.1 
18  32.6 
18    8.8 
15  29.8 

ai   6  33  4 

8  58.3 
23  45.6 

aa  0  25.7 
4   71 

+  0  54  8 
+  3  14-2 

-  6  31  3 

-  5  52.6 

-  2  19.2 

-0.3838 
-0.7261 
+1.0309 

+07531 
-1.2433 

0-5778 
0.5762 
0.5664 
0.5660 
0.5644 

40.1514 
0.1564 
0.1844 
0.1855 

0.I9I6 

4  8 

-  9 
471 
469 
-44 

-<55 

-90 
+20 
+  I 
-90 

T*  Capricomi 
9  Aquarii 
18  Aquarii 
B.A.C.7562 
c^  Capricomi 

5.6 
6.8 
5.7 
5.5 
5.5 

+3-94 
4.01 
4.10 
4.11 
4.10 

+14.0 

i6.3 
18.2 
21. 1 
21.1 

-1.5  18.5 

13  55  5 

13  18.7 

9  30  0 

9  32.7 

4  57-2 

14  33  0 

23    0  52.3 

10  23.1 

10  25.3 

-  I  31.0 
*■  7  44-5 

-  6  137 
+  2  53-8 
+  2  55.9 

-1.2741 
-0.7622 
+0.8179 
-0.9348 
-0.8800 

0.5643 
0.5571 
0.5510 
0.5462 
0.5462 

40.1929 
0.2071 
0.2198 
0.2294 
0.2294 

-48 
-  6 
+77 
-13 
-xo 

-90 
-90 

+  4 
-90 
-90 

^  Capricomi 

6.4 

+4.1 1 

+21.2 

-  9  44.5 

II     0.2 

+  3  297 

-0.5463 

0.5459 

40.2300 

+XO 

-75 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                   ] 

OCTOBER, 

1 

Tax  Stasis 

At  CoMjuNcnoa  nr  R.  A. 

PuaUelB. 

Name. 

Maf. 

Red'nsfrom 
i898.a 

Apparent 
Declination. 

Washington 
Mean  Time. 

How  Angle 
H 

y 

X' 

y 

N, 

51 

Aa 

Ai 

B.  A.  C.  7620 

36  Aquarii 

44  Aquarii 

51  Aquarii 

K  Aquarii 

6.5 
6.3 
6.4 
5.8 
52 

• 
+4.17 
4.20 
4.20 
4.20 
4.24 

» 
+21.3 
23.0 
24.0 
24.7 
25.7 

•      1 
-10  47.2 
8  40.8 

5  53  4 
5  20.8 
4  44-8 

d    h      m 

»3  14  23  3 

21  48.2 

S4    X  26.3 

4  44  9 
XI  15.6 

h     m 

4-  6  46.0 
-XO     3.8 

-  6  32.8 

-  3  20.6 
+  2  57.4 

+X.3065 
+0.8992 

-X.0928 
-0.8526 
+0.1 163 

0.5443 
0.5412 

0.5398 
0.5386 
0.5366 

40.2328 
0.2382 
0.2403 
0.2420 
0.2447 

• 

+79 
+8x 
+22 
-  6 
+46 

e 

+43 
+  8 
-90 
-90 
-35 

B^C.  795X  (mean) 

K  Piscium 

9  Piscium 
16  Piscium 
X9  Piscium 

6.7 

n 
5.8 
4.9 

44.28 
4.38 

4-39 
4-41 
4-44 

+26.0 
28.8 
28.8 
29.4 
29.8 

-  4  450 
+  0  42.3 

0  34-2 

1  32.5 

2  55-7 

x6    5.7 
25  II     0,7 

XX    lO.O 

15  37-4 
20  29.4 

4-  7  382 
+  I  57-2 

4-  2      6.2 

+  6  25.2 

4-XX      8.0 

4>i.3o8o 
4-0.3568 

+05349 
4-0.6282 
+0.3841 

0.5354 
0.5324 
0.5323 

0.532X 
0.5320 

+0.2461 
0.2470 
0.2470 
0.2461 
0.2447 

+85 
+6x 

+74 
+82 

+«3 

+41 
-22 

-13 
-  8 
-20 

36  Piscium 

J  Piscium 

45  Piscium 

75  Piscium 

f  Piscium 

6.3 

5-3 
6.9 
6.0 
3.7 

+4.55 
4-57 
4-59 
4.75 
4.86 

+30.8 
30.8 
30.6 
30.5 
29.7 

+  7  40.9 
7  37.9 
7    8.2 

X2   25.x 

14  49-7 

36  II  lo.x 
13    7-5 
15  35  8 

2T  II   15.9 
23     6.1 

4-  X   21.0 

+  5  14-8 
+  5  38.4 

4-  0  40.8 

-IX  51.8 

-1.0194 
-0.5039 
+0.5964 
-0.4888 
-0.5480 

0.5329 
0.5331 
0.5334 
0.5370 
0.5401 

+0.2376 
0.2364 
0.2346 
0.2169 
0.2026 

-16 

+14 
+80 

+15 

+xa 

-82 
-70 
-  8 
-65 
-67 

lox  Piscium 

103  Piscium 

105  Piscium 

4  Arietis 

i  Arietia 

6.3 
6.8 

6.3 
5.7 
5-7 

•^4.88 
4.91 
491 
4.95 
499 

429.4 
293 
293 
28.9 

28.4 

4-14     8.9 
16    7.0 

15  53.8 

16  27.4 

17  X9.6 

28    X     8.x 

2  45-6 

2  57-5 

6  57.x 

XX  14.2 

-  9  53.7 

-  8  19.4 
-8    7.9 

-  4  16.1 

-  0    7.5 

+0.5806 
-1.1788 
-0.9073 
-0.7237 
-0.8416 

0.5407 
0.5411 
0.5412 
0.5423 
0.5439 

+0.2000 
0.1978 

O.I975 
0.1918 
0.1856 

+79 
-31 
-xo 

+   X 

-6 

-  5 
-74 
-74 
-73 
-73 

23  Arietia 
26  Arietis 

B.A.C.78a 
/I  Arietis 
47  Arietis 

7.5 
6.0 

e.o 
6.0 

+5.09 
5." 

5.18 
5.23 

+26.9 

26.1 

25.9 
25.1 

237 

+19  13.7 
X9  24.6 
x8  26.2 

19  35.0 

20  16.0 

21  20.6 

ae  2  37  8 

4   0.3 

8     0.4 
15     8.9 

+  9  38.9 

-  9  14  4 

-  7  54  6 

-  4    2.6 

4-  2   2X.5 

-X.0736 
-0.3975 
+0.8606 
+0.25x7 
+0.5479 

o.54«5 
0.5480 

0.5483 
0.5494 
0.5512 

+0.1693 
0.1602 

0.1577 
0.1505 
0.1370 

-23 
+19 
+90 
+56 
+78 

-71 
-52 

-x6 
+  I 

C  Arietis 
66  Arietis 

9  Tauri 

^  Pleiadum 
17  Tauri 

7.0 
6.3 

4-3 

+5.25 
5.32 
5-34 
539 
5.38 

+22.1 
20.6 
19.6 
18.6 
18.7 

+20  40.3 
22  27.5 

22  52.7 

23  58.4 
23  47  9 

22  46.1 

SO    4  50.3 

8  39  5 

X2     8.9 

X2    XX.O 

+IO  13.X 

-  7  55.3 

-  4  14  0 

-  0  51.7 

-  0  49.7 

+X.1002 
-0.1226 

-0.1743 
-1.0190 
-0.8252 

0.5528 
0.5540 
0.5546 
0.5550 
0.5550 

+0.X219 
0.1093 
0.X013 
0.0938 
0.0937 

+90 
+34 
+31 
-ax 

-  7 

+38 
-31 
-34 
-66 
-66 

19  Tauri 

20  Tauri 

22  Tauri 

23  Tauri 
V  Tauri 

5.0 
5.0 
7.0 
4.7 
3.1 

+539 
5-39 

^^? 
538 

5.38 

4x8.6 
18.6 
18.6 
18.6 
X8.4 

+24    91 
24    3.2 
24  12.9 
23  38.1 
23  47.7 

X2    19.6 
12   36.2 
12   42.0 

12  50.x 

13  21.0 

-  0  41.4 

-  0  25.4 

-  0  19.8 

-  0  12.0 

4-  0   17.9 

-1.X958 
-1.0637 
-1.2283 

-0.5894 
-0.7147 

0.5551 
0.5551 
0.5551 
0.5551 
0.5553 

+0.0934 
0.0928 
0.0926 
00923 
0.0912 

-39 
-^5 

-44 

+  7 

0 

-66 
-66 
-66 
-58 
-66 

B.  A.  C.  1x70 

26  Tauri 

27  Tauri 

28  Tauri 
33  Tauri 

6.3 
7.0 
4.0 

6.3 

+5.36 
5-37 
5.38 
5.38 
536 

4-18.4 
18.3 
18.2 
18.2 
17.5 

+23    6.8 
23  33.0 
23  44  8 
23  49-8 
22  53.0 

13  44  8 

14  0.5 
X4    6.x 
14    6.7 
17  39  0 

4-  0  40.9 
4"   0   56.0 
4.  X      X.4 
4-  X      2.0 
4-  4  27.0 

+0.0599 
-0.3894 

-0.5945 
-0.6839 
+0.6443 

0.5553 
0.5553 
0.5553 
0.5553 
0.5556 

40.0903 
0.0898 
0.0896 
0.0895 
0.0818 

+44 
+X9 

+  7 
+  a 
+90 

-ao 

-45 
-58 
-64 
+12 

B.A.C.1238 
36  Tauri 
62  Tauri 
95  Tauri 
99  Tauri 

6.0 
6.0 

6.0 

+5.38 
5.38 
5.40 
5-37 
5.35 

+17.0 
16.6 

143 
12.0 
10.3 

+22  55.1 

23  49  8 

24  40 
23  53  9 
23  47-5 

19  22.9 

20  53-4 
81    5  38.4 

14  13.0 
20  43.8 

+  6    7.3 
+  7  34.6 
-  7  58.4 
4-  0  18.3 
+  6  35-7 

+0.7453 
-0.1280 
+0.1812 

+0.7545 
+1.0564 

0.5557 
0.5558 
0.5561 
0.5557 
0.5550 

+0.0780 
0.0746 
0.0550 
0.0356 
0.0207 

+90 
+33 
+52 
+90 
+90 

+18 
-28 
-10 
+24 
+44 

i  Tauri 

6.0 

+5.39 

4-XO.X 

+24  53-7 

20  5X.8 

+  6  43.4 

-0.X486 

0.5550 

+0.0204 

+32 

-«4 

NOVEMBER. 

X03  Tauri 

X18  Tauri 
X2I  Tauri 
X25  Tauri 
X32  Tauri 

6.0 

5.7 
6.0 
6.0 
5.3 

+5.34 
5-33 
5.27 
533 
525 

4-  9.0 
6.2 
5.7 
4.7 

3-7 

+24    8.0 
25    4.2 

23  58.5 
25  50.5 

24  32.0 

1    X  2ao 

xo  49.6 

13  38.3 
15  32.2 

19  46.6 

4-XI      2.3 

-  3  47.6 

-  X    4.7 

4. 0  45.4 

+  4  510 

+0.7555 

-0.2767 
+0.8878 
-X.2040 
+0.12x6 

0.5544 
0.5525 
0.5518 

0.5513 
0.5501 

40.0I02 

-O.OII2 

0.0x75 

0.02x8 

0.03 1 1 

+90 

+25 
+90 

-43 
+48 

+25 
-31 
+31 
-«4 

-XX 

I  Geminomm 

5.0 

+5.15 

4-  2.2 

4-23  X6.2 

S    a  41 8 

4-IX   32.3 

+X.2485 

0.5479 

-0.0462 

+90 

+6x 

»9. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 

Tus  Stak's 

At  Conjunction  in  R.  A 

UmltiiiK  • 
Pandlelt,! 

Rfld'Di  from 

Kaedb. 

Mag. 

iH0.a 

Apparent 
DeclJaatiDD. 

WaBhlufftoEi 
Meaa  Tini«. 

Hfinr  Angle 
H 

Y 

X' 

y 

N. 

• 

S. 

• 

A« 

£.1 

■ 

^ 

.       . 

d     h      m 

h     m 

2  Geminorum 

7.2 

+515 

+  1.8 

•  +23  38.9 

»    3  55  4 

-II  166 

40.7728 

0.5474 

-0.0488 

490 

+23 1 

3  Geminorum 

6.3 

513 

1.7 

23     78 

5  16.5 

-  9  58.1 

+1.2765 

0.5469 

0.0517 

490 

.65 

5  Geminorum 

6.7 

5.18 

I.O 

24  26.6 

6    47 

-  9  11.6 

-0.2136 

0.5467 

0.0522 

429 

-31 

8  Geminorum 

6.5 

513 

0.5 

24     0.2 

8  17.4 

-7    3.3 

40.1488 

0.5459 

0.0581 

450 

^12, 

9  Geminorum 

6.3 

5.12 

0.5 

23  46  5 

8  36.0 

-  6  45.4 

40.3818 

0.5458 

0.0587 

465 

Q 

ID  Geminorum 

7.0 

+5.1 1 

+  0.2 

+23  38.4 

9  29.6 

-  5  53.5 

40.4768 

0.5454 

-0.0606 

+73 

+  5 

II  Geminorum 

7-3 

5.10 

+  0.2 

23  30.6 

9  413 

-  5  42  2 

40.6097 

0.5453 

0.0610 

486 

412 

44  Geminorum 

6.0 

4.86 

-  50 

22  47.3 

g    7  17.5 

-  8  48.6 

-0.3799 

0.5364 

0.1038 

+19 

M6 

<5  Geminorum 

3.5 

4.76 

6.5 

22  10. 1 

14  25.1 

-  I  54  6 

-0.4803 

0.5333 

0.1167 

4-14 

-54 

56  Geminorum 

5.6 

4.70 

6.2 

20  38.1 

15  20.0 

-  1     1-5 

41.1106 

0.5329 

0.1 184 

490 

+39 

61  Geminorum 

6.0 

+4.67 

-6.7 

+20  27.6 

17  451 

+  1  19.0 

41.0127 

0.5318 

-0.1226 

490 

+30I 

i  63  Geminorum 

57 

4.71 

73 

21  39.1 

18     7.2 

+  I  40.4 

-0.3526 

0.5317 

0.1233 

421 

^46 

79  Geminorum 

6.3 

4.56 

8.8 

20  33  5 

4     2  39.3 

+  9  56.4 

-0.2562 

0.5279 

0.1376 

426 

mi; 

85  Geminorum 

6.0 

449 

9.6 

20    9.0 

7  51  8 

-  9    0.7 

-0.5430 

0.5256 

0.1459 

411 

-61! 

B.  A.  C.  2658 

7.2 

4.41 

97 

18  31-3 

10  23.5 

-  6  337 

40.8858 

0.5246 

01498 

490 

4l3 

C»Cancri 

4.8 

+4-33 

-10.8 

+17  57.1 

16   lO.I 

-  0  577 

40.6264 

0.5222 

-0.1584 

485 

4.[ 

d^  Cancri 

6.0 

428 

12.2 

18  394 

21  47.8 

+  4  29.8 

-1.0654 

0.5200 

0.1664 

-23 

-7> 

B.  A.  C.2810 

7.0 

424 

11.8 

17  30.7 

22  31.2 

+  5  11.8 

40.0776 

0.5197 

0.1674 

+45 

'2S 

a»  Cancri 

6.0 

4.22 

1 1.9 

17  22.7 

23     48 

+  5  44  4 

40.1304 

0.5195 

0.1681 

448 

-25 

54  Cancri 

6.3 

4.02 

13-5 

15  43-5 

5  12     1.0 

-  5  42.5 

-0.3278 

0.5150 

0.1847 

+23 

'51 

0^  Cancri 

57 

+399 

-14.0 

+15  42.6 

15  13.9 

-  2  35-4 

-0.91 10 

0.5141 

-0.1885 

-10 

'74 

<7«  Cancri 

6.0 

399 

14.1 

15  58.1 

15  24.1 

-  2  25.5 

-1.2282 

0.5140 

0.1887 

-36 

-74 

^  Leonis 

53 

3.68 

154 

II  44.8 

6    9  27.5 

-  8  53.6 

-0.1672 

05098 

0.2074 

4-32 

-46 

0  Leonis 

3-8 

359 

157 

10  21. 1 

14  20.4 

-  4     92 

+03374 

0^091 

0.2118 

+60 

-so 

10  Sextantia 

6.0 

3.49 

16.2 

9  24.7 

22  26.6 

+  3  43  0 

-0.3782 

0.5083 

0.2183 

4-21 

-6c 

II  Sextantis 

6.0 

+347 

-16.1 

+  8  47.8 

23  20.5 

+  4  45  3 

40.0967 

0.5083 

-0.2190 

446 

-33 

TT  Leonis 

50 

345 

16.2 

8  317 

T    0  27.3 

+  5  403 

40.1438 

0.5082 

0.2198 

+49 

-31 

16  Sextantis 

6.9 

338 

16.0 

6  40.0 

5  16.2 

+IO  20.9 

41.1046 

0.5081 

0.2231 

490 

-34 

43  Leonis 

6.5 

3.30 

17.0 

7     3.3 

12  34.2 

-  6  33.7 

-0.9639 

0.5084 

0.2276 

-12 

'Sj 

34  Sextantis 

6.7 

315 

16.7 

4    6.7 

22  59.4 

+  3  33-5 

-0.1761 

0.5094 

0.2327 

+31 

^0 

36  Sextantis 

6.6 

+3.13 

-16.5 

+  3     1.2 

8     0  19.9 

+  4  517 

40.6881 

0.5097 

-0.2333 

489 

'  4 

55  Leonis 

6.2 

307 

16.3 

1  16.6 

5  53  6 

+10  15.7 

41.2598 

0.5107 

0.2353 

490 

-36 

p^  Leonis 

5-4 

3.01 

16.4 

0  32.6 

10     3.2 

-  9  41  9 

41.0618 

0.5118 

0.2365 

490 

-r  -Tr 

f"  Leonis 

5.7 

2.97 

16.7 

4  0  28.8 

15  21.3 

-  4  331 

-0.1290 

0.5133 

0.2376 

+34 

-  V 

e  Leonis 

5.3 

2.88 

16.5 

-  2  26.7 

23  56- 1 

+  3  46.5 

409469 

0.5164 

0.2385 

488 

-II 

B.  A.  C.  4006 

6.1 

+2.78 

-16.5 

-  4  46.3 

9  10  31.0 

-  9  57-5 

40.8857 

0.5211 

-0.2379 

+«5 

+  7 

q  Virgin  is 

5.7 

2.63 

16.2 

8  537 

10    7  39  4 

+10  31.6 

40.2446 

0.5337 

0.2305 

+52 

-*JS 

.  75  Virginis 

6.0 

2.53 

149 

14  506 

11  II     5.5 

-10  56.7 

40.3700 

0.5551 

0.2061 

456 

-21 

83  Virginis 

6.0 

+2.53 

-14.5 

-15  40.2 

NEW 

16  14.3 
MOON. 

-  5  58.6 

40.1744 

0.5595 

0.1994 

+43 

-3^ 

Mercury 

-23  33  6 

14    9  57.3 

+  9  11.5 

-07377 

0.5477 

-0.0407 

-a\ 

-90 

22  Scorpii 

55 

+2.83 

-  8.2 

24  53  6 

10  28.2 

+  9  41  2 

40.5638 

0.6078 

00523 

+53 

-  S 

25  Scorpii 

7.0 

2.89 

73 

25  20.7 

16  39  5 

-  8  23.1 

40.7458 

0.6096 

00341 

+^5 

+  3 

18  Ophiuchi 

6.7 

2.90 

7.2 

24  27.8 

17  44.6 

-  7  20.7 

-0.167 1 

0.6098 

0.0306 

4  8 

-51 

26  Ophiuchi 

6.1 

2.92 

6.4 

24  50.1 

21  35.6 

-  3  39  5 

40.1065 

0.6105 

0.0193 

422 

'34 

31  Ophiuchi 

6.7 

+2.95 

-  6.2 

-25  30.1 

23  16.1 

-  2     3.2 

40.7417 

0.6107 

-0.0142 

+^5 

.  3, 

390phiuchi(.9.j/ar) 

6.0 

2.96 

52 

24  10.3 

15     4  12.6 

+  2  40.7 

-0.6154 

0.6109 

40.0007 

-18    -S7I 

B.  A.C.5831 

6.9 

2.96 

52 

23  577 

4  148 

+  2  42.8 

-0.8243 

0.6109 

0.0008 

-30 

'9°  J 

B.  A.  C.  5846 

6.8 

2.99 

50 

24  48.3 

5  33  5 

+  3  58.2 

40.0174 

0.6109 

0.0048 

4-16 

-40 

Q  Ophiuchi 

33 

2.98 

50 

24  54.0 

5  40  4 

+  4     4-8 

40.1130 

0.6109 

0.0051 

421 

'34 

B.  A.  C.  5868 

7.0 

+2.99 

-  4.7 

-24    91 

6  49.7 

+  5  II. I 

-0.6232 

0.6109 

40.0086 

-18 

-68 

b  Ophiuchi 

4.4 

3.00 

47 

24     50 

7  17  9 

+  5  38.2 

-0.6873 

0.6109 

O.OIOI 

-22   -go. 

^  Ophiuchi 

5.2 

3.00 

4-2 

23  53  I 

9    lO.O 

+  7  25.5 

-0.8600 

0.6107 

0.0157 

-31   '9°; 

63  Ophiuchi 

6.6 

311 

2.7 

24  51.9 

17  51.1 

-  8  15.4 

40.3660 

0.6092 

0.0417 

4-39   -20 1 

'        B.  A.  C.  6066 

73 

310 

2.3 

23  55  5 

18  41.7 

-  7  26.9 

-05337 

0.6090 

0.0443 

-10 

'7B 

4  Sagittarii 

5-4 

.3.x. 

-" 

-24  48.4 

19  41  4 

-  6  29.8 

-0.6056 

0.6086 

40.0472 

-14 

^5 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER.                                                                                  | 

The  Star's 

At  CoNjuNcnoM  m  R.  A. 

TJmlrttig 

Parallels.  . 

Red'ns  from 

Name. 

Mag. 

1898.0. 

Apparent 
Declination. 

Waahin^on 
Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y 

N. 

S. 

A« 

AS 

8 

>f 

e          > 

d     h      m 

h     m 

e 

e 

5  Sagittarii 

7.0 

+3.12 

-   2.2 

-24    16.6 

15  19  49-7 

-  6  21.7 

-0.1322 

0.6086 

+0.0476 

+  11 

-49 

7  Sagittarii 

5.9 

3.13 

2.0 

24    16.9 

20  49.2 

-  5  24.8 

-0.0781 

0.6083 

0.0505 

+15 

-45 

9  Sagittarii 

6.0 

3.13 

1.9 

24   21.8 

21   12.0 

-  5     2.9 

+0.0224 

06082 

0.0516 

+20 

-39 

B.A.C.6161 

57 

3.15 

-    1.3 

23  43  4 

16    0     8.5 

-  2  13.8 

-0.4507 

0.6072 

0.0602 

-  5 

-70 

B.A.C.6304 

7.0 

324 

+   03 

24    II.O 

8  13.4 

+  5  31.0 

+0.5884 

0.6050 

0.0831 

+57 

-  7 

24  Sagittarii 

5-9 

+3.24 

+   0.4 

-24    6.5 

8  28.4 

+  5  45  3 

+0.5337 

0.6035 

+0.0839 

+53 

-10 

25  Sagittarii 

6.3 

325 

0.4 

24  18.0 

8  43.1 

+  5  59-4 

+0.7453 

0.6034 

0.0845 

+66 

■»■  2 

B.A.C.6343 

6.3 

325 

0,9 

23  35  5 

10  14.0 

+  7  26.6 

+0.1714 

0.6026 

0.0887 

+31 

-31 

26  Sagittarii 

6.6 

328 

I.O 

23  55.7 

11  29.9 

+  8  39-4 

+0.6210 

0.6019 

0.0922 

+60 

+  5 

28  Sagittarii 

5.6 

325 

1.8 

22  29.9 

13  13.8 

+IO  19.0 

-0.6397 

0.6010 

0.0969 

-II 

-89 

30  Sagittarii 

6.6 

+  326 

+  2.2 

-22  16.7 

M  57-4 

+11  58.4 

-0.6883 

0.6001 

+0.1015 

-13 

-^ 

31  Sagittarii 

7.0 

3.26 

2.3 

22     2.4 

15  27.3 

-II  330 

-0.8748 

0.5997 

0.1028 

-24 

-90 

v^  Sagittarii 

5.0 

329 

2.3 

22  52.2 

i6  13.2 

-10  48.9 

+0.0323 

0.5993 

0.1048 

+25 

-39  1 

v«  Sagittarii 

5.1 

330 

2.4 

22  47.9 

16  34.9 

-lo  28.2 

-0.0020 

0.5990 

0.1057 

+24 

-41 

B.  A.  C.  6448 

6.4 

331 

2.3 

23  18.2 

16  55.2 

-10     8.6 

+0.5402 

0.5989 

0.1066 

+55 

-10 

0  Sagittarii 

3.8 

+3.31 

+  3.3 

-21    53.4 

20  17. 1 

-  6  55.0 

-0.4985 

0.5966 

+0.1 1 53 

-   I 

-74 

IT  Sagittarii 

31 

331 

4.0 

21    II. I 

22  16.3 

-  5     05 

-0.9687  , 0  5954 

0.1200 

-29 

-90 

B.A.C.6607 

5.9 

3.39 

4-5 

22  35-5 

17     2  29.6 

-  0  57-4 

+0.9659   0.5925 

0.1306 

+67 

+17 

50  Sagittarii 

59 

3.40 

51 

21    58.6 

4  44-2 

+  I  11.9 

+0.6503  , 0.5909 

0.1360 

+65 

-  4 

v  Capricomi 

51 

3.58 

II.O 

18    32.6 

18     5  38.2 

+  I     8.6 

+1.2606 

0.5716 

0.1863 

+71 

+42 

p  Capricomi 

5.3 

+3-57 

+11.3 

-18      8.9 

6  17.6 

f  I  46.6 

+0.9855 

0.571 1 

+0.1874 

+72 

+16 

B.  A.  C.  7044 

7.0 

3.58 

II. I 

18    12.4 

6  21.2 

+  I  50.0 

+1.0568 

0.571 1 

0.1877 

+72 

+22 

ri  Capricomi 

7.0 

3.51 

12.8 

15    29.8 

9  55-6 

+  5  16.6 

-0.9922 

0.5683 

0.1934 

-22 

^90 

T«  Capricomi 

5.6 

3-55 

13.0 

15    18.5 

10  45.0 

+  6    4.2 

-1.022 1 

0.5675 

0.1947 

-24 

-90 

8  Aquarii 

6.8 

359 

15.2 

13    26.7 

19  41.6 

-  9  18.5 

-1. 1077    0.5608 

0.2076 

-29 

-90 

9  Aquarii 

6.8 

+3.61 

+15.3 

-13  55-5 

20  13.3 

-  8  47-9 

-Q.5120 !  0.5604 

+0.2083 

+  8 

-73 

18  Aquarii 

57 

371 

17.0 

13  18.7 

19    6  27.0 

+  I     4-5 

+1.0617I  0.5531 

0.2204 

+77 

+20 

B.  AC.  7562 

5.5 

3-73 

19.8 

9  30.0 

15  54-7 

+10  12.8 

-0.6851 1 0.5470 

0.2293 

+  2 

-90 

r»  Capricomi 

5-5 

3.73 

19.8 

9  32.7 

15  56.9 

+10  14.9 

-0.6305 

0.5470 

0.2293 

+  5 

-84 

^  Capricomi 

6.4 

3.74 

19.8 

9  44.5 

16  31.7 

+10  48.6 

-0.2978 

0.5465 

0.2298 

+22 

-58 

30  Aquarii 

5-8 

+3.78 

+21.8 

-  7     0,6 

20    0  26.2 

-  5  32.7 

-1.2487 

0.5421 

+0.2355 

-37 

-90 

36  Aquarii 

6.3 

384 

21.5 

8  40.9 

3  18.7 

-  2  46.0 

+1.1412 

0.5406 

0.2372 

+81 

+25 

44  Aquarii 

6.4 

3.83 

22.6 

5  53-4 

6  57.0 

+  0  45.2 

-0.85  II 

0.5388 

0.2391 

-  6 

-90 

j  51  Aquarii 

5.8 

3.86 

234 

5  20.8 

10  16.5 

+  3  58.3 

-0.6118 

0.5373 

0.2406 

+  8 

-81 

1     K  Aquarii 

5-2 

3-91 

24.2 

-  4  44-8 

16  48.4 

+  10  17.6 

+0.3512 

0.5346 

0.2429 

+60 

-22 

K  Piscium 

4-7 

+4.13 

+27.6 

+  0  42.3 

21  16  45.6 

+  9  29.6 

+05677 

0.5285 

+0.2438 

+77 

-II 

9  Piscium 

6.6 

4.13 

27.6 

0  34-2 

16  55.0 

+  9  38.7 

+0.7464 

0.5285 

0.2438 

+90 

-  I 

16  Piscium 

5.8 

4.16 

28.4 

I  32.5 

21  25.6 

-  9  59.2 

+0.8312 

0.5280 

0.2427 

+90 

+  4 

19  Piscium 

49 

4.21 

29.0 

2  55-7 

22    2  41.4 

-  5  12.6 

+0.5818 

0.5276 

0.2412 

+78 

-10  i 

36  Piscium 

6.3 

4-37 

30.5 

7  409 

17  15.0 

■»■  9  13.3 

-0.8536 

0.5279 

0.2337 

-  6 

-82 

d  Piscium 

5.3 

+4.40 

+30.5 

+  7  37-9 

19  14.1 

+11     8.8 

-0.3388 

0.5280 

+0.2324 

+23 

-59 

45  Piscium 

6.9 

4-43 

30.2 

7     8.2 

21  44.7 

-10  25.3 

+0.7642 

0.5283 

0.2306 

+90 

+  2 

75  Piscium 

6.0 

4.69 

30.8 

12  25.1 

23  17  44.1 

+  8  56.6 

-0.3659 

0.5320 

0.2129 

+21 

-57 

7  Piscium 

3-7 

4.86 

30.2 

14  49.7 

24     5  45.8 

-  3  24.6 

-0.4494 

0.5353 

0.1989 

+16 

-61 

1 01  Piscium 

6.3 

4.89 

29.9 

14     8.9 

7  49-8 

-  I  24.5 

+0.6833 

0.5359 

0.1962 

+90 

+  I 

103  Piscium 

6.8 

+494 

+30.1 

+  16     7.0 

9  28.8 

4  0  II. 3 

-1.0922 

0.5364 

+0.1940 

-24 

-74 

105  Piscium 

6.3 

4-94 

30.0 

15  538 

9  40  9 

+  0  23.0 

-0.8192 

0.5365 

0.1938 

-  5 

-74 

3  Arietis 

6.0 

5.00 

29.9 

16  54.6 

12  58.4 

+  3  34-2 

-1 2706 

0.5375 

0.1893 

-42 

-73 

4  Arietis 

5.7 

5.00 

297 

i6  27.4 

13  44-3 

+  4  18.7 

-0.6421 

0.5377 

0.1882 

+  6 

-71 

t  Arietis 

57 

5.06 

293 

17  19.7 

18     5.2 

+  8  31.1 

-0.7692 

0.5391 

0.1820 

-  2 

-73 

e  Arietis 

5-7 

+5.22 

+28.2 

+19  26.2 

26     3  51-3 

-  6     1.9 

-1.3272 

0.5424 

+0.1669 

-59 

-71 

23  Arietis 

7-5 

5.21 

28.0 

19  137 

4  20.1 

-  5  34.1 

-1.0240 

0.5426 

0.166 1 

-20 

-71 

26  Arietis 

6.0 

5.28 

27.2 

19  24.6 

9  416 

-  0  23.1 

-0.3539 

0.5443 

0.1571 

+21 

-50 

B.A.C.782 

7.0 

5.27 

26.9 

18  26.3 

II     51 

+  0  57.6 

+0.9089 

0.5448 

0.1547 

+90 

+20 

1    fi  Arietis 

6.0 

536 

26.1 

19  350 

15     8.1 

+  4  52.6 

+0.2882 

0.5461 

0.1476 

+58 

-14 

'  47  Arietis 

1 

6.0 

+5.46 

+24.8 

+20  16.0 

22  21.4 

+11  51.5'  +0.5715 
1 

0.5483 

+0.1343 

+80 

+  2 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                 | 

NOVEMBER.                                                                                 || 

Tux  Stui'i 

At  CoHjtfHf^tJQN  IN  S.  A. 

Linitiiif 
Paralleli. 

Hmsbl^ 

Mag 

Red'iu  from 

Apparent 
Declnwdon- 

Wash  IDE:  ton 
Mean  Time. 

Hoar  Aogle 

y 

x* 

y 

N. 

a 

Aa 

At 

«  Arietis 
C  Arietis 
66  Arietis 
9  Tauri 
^  Pleiadum 

4-6 

4.8 
6.0 

6.3 

+5.47 
552 
5.63 
569 
5.76 

•1-24.8 

231 
21.8 

20.8 
20.0 

*       1 

+20  564 

20  40.4 

22   27.5 

22  52.7 

23  58.4 

d     h     m 

25  22  52.7 

26  6     3.2 
12  10.6 
16     1.6 
19  32.5 

fa     m 
-"  38.3 
-  4  42.2 
+  I  12.7 
+  4  55  8 
+  8  19.6 

-0.0851 

+1.1113 
-0.1287 
-0.1885 
-1.0434 

0.5485 
0.5506 
0.5521 
0.5530 
0.5537 

+0.1333 
0.1 194 
0.1071 
0.0991 
0.0917 

+36 

+90 

+34 
+30 
-23 

"^1 

Z7  Tauri 
X9  Tauri 
20  Tauri 
2x  Tauri 
22  Tauri 

4.3 
5.0 
5.0 
7.0 
7.0 

+575 
576 
576 
577 
577 

+20.0 
19.9 
Z9.8 
Z9.8 
Z9.8 

+23   47.9 
24      92 
24     33 
24  14  5 
24    12.9 

19  34-5 

19  43.2 

20  0.0 
20    2.1 
20    5.9 

+  8  21.5 
+  8  29.9 
+  8  46.1 
+  8  48.2 
+  8  51.8 

-0.8491 
-1.2213 
-1. 0891 
-1.2892 
-1.2546 

0.5537 
0.5538 
0.5538 
0.5538 
0.5538 

+0.0916 
0.0913 
0.0907 
0.0906 
0.0905 

-  9 

121 
-64 

-49 

-661 
-66 
-66 
-66 
-66 

23  Tauri 
n  Tauri 
B.  A.  C.  ZZ70 

26  Tauri 

27  Tauri 

47 
3.1 
6.3 
7.0 

40 

+575 
574 
574 

576 

+X9.8 
197 
19.5 
195 
195 

+23   38.2 

23  477 
23    6.8 
23  33.0 
23  44-8 

20  13.9 

20  45.1 

21  9.1 
21  24.8 
21  305 

+  8  59  5 
+  9  297 
+  9  52.9 
+10    8.0 
+10  13  5 

-0.6133 
-0.7398 
+0.0371 
-0.4146 
-0.6207 

0.5538 
0.5539 
0.5540 
0.5541 
0.5541 

+0.0902 
0.0891 
0.0883 
0.0877 
0.0875 

+  6 

-  2 

+43 
+17 

+  5 

-60 
-66 
-21 
-46 
-60 

28  Tauri 
33  Tauri 

B.  A.  C.  1238 
36  Tauri 
62  Tauri 

6.2 

6.3 
6.3 
6.0 
6.0 

+5.76 

575 
5.80 
5.80 
5.86 

+19.5 
X8.5 
z8.i 

177 
15.2 

>23  49  8 
23  53  I 

22  55  I 

23  49-8 

24  40 

21  31.0 

a7   I   47 

2  49.1 
4  20.2 

13    7-6 

+10  14.0 
-10  19.6 

-  8  38.8 

-  7  10.9 
+  I  18.5 

-0.7106 
+0.6166 
+0.7145 
-0.1647 
+0.1300 

0.5541 
0.5547 
0.5549 
0.5551 
0.5560 

+0.0875 
0.0798 
0.0760 
0.0727 
0.0532 

0 

+86 
+90 

+31 
+48 

-66 
+11 
+17 
-30 
-12 

95  Tauri 

99  Tauri 

k  Tauri 

103  Tauri 

118  Tauri 

6.3 
6.0 
6.0 
6.0 
57 

+590 
591 
596 
5.93 
5.98 

+12.6 
X0.8 
X0.6 

93 
6.4 

^23  53  9 

23  47.5 

24  537 

24  8.0 

25  4.2 

21  438 

2S    4  154 

4  23  4 

8  519 
18  21.8 

+  9  36.8 

-  8    5.0 

-  7  57  3 

-  3  38.0 
+  5  32  3 

40.6897 
+0.9814 
-0.2268 
+0.6719 
-0.3775 

0.5561 
0.5558 
0.5558 
0.5554 
0.5539 

+0.0338 
0.019 1 
0.0188 
+0.0086 
-0.0128 

+90 
+90 
+27 
+90 
+19 

+19 
+39 
-29 
+21 
-37 

|i2Z  Tauri 
132  Tauri 
z  Geminorum 

2  Geminorum 

3  Geminorum 

6.0 
53 
50 
7.2 

6.3 

+5.93 
5.94 
5.87 
5.88 
5.85 

+  5.6 
3.5 
1.5 
I.I 
0.8 

+23  58.4 
24  32.0 
23  16.2 
23  38.9 
23    78 

21  10.4 
29    3  18.6 

10  13.5 

11  26.9 

12  48.0 

+  8  15.2 

-  9  49.3 
-3    8.3 

-  I  57  4 

-  0  39.0 

+0.7847 
+0.0078 
+1.1264 
+0.6482 
+1.1507 

0.5533 
0.5518 

0.5497 
0.5493 
0.5488 

-0.0191 
0.0327 
0.0477 
0.0503 
0.0532 

+90 
+41 
+90 
+90 
+90 

+26 

+15' 

+49: 

4  Geminorum 

5  Geminorum 

8  Geminorum 

9  Geminorum 
zo  Geminorum 

74 

6.5 
6.3 
7.0 

+5.84 
5.91 
5.88 

5.87 
5.86 

+  0.6 

+  0.3 

-  0.3 

0.4 

0.6 

+23    0.9 
24  26.5 
24    0.1 
23  46.5 
23  38.4 

13     9-3 
13  36.1 

15  48.7 

16  7.2 

17  0.8 

-  0  18.4 
f  0    7.4 
f  2  15.6 
+  2  33  4 
+  3  25.3 

+1.2595 
-0.3426 
+0.017 1 
+0.2501 
+0.3440 

0.5487 
0.5486 
0.5478 
0.5477 
0.5474 

-0.0540 
0.0549 
0.0596 
0.0602 
0.0621 

+90 

+21 
+42 
+56 
+62 

+62! 
-39, 
-19 
-7 
-  2 

IX  Geminorum 
d  Geminorum 

4^  Geminorum 
i  Geminorum 

56  Geminorum 

7.3 
6.0 
6.0 
3-5 
57 

+5.86 

5.69 
5.61 

+5-54 

-  0.6 
4.8 
6.8 
8.8 

-  8.6 

+23  30.6 

21  52.8 

22  47.2 
22  10. 1 

410  38.0 

17  12.5 
30    8  16.9 

14  47-3 

21  54.8 

22  497 

+  3  36.6 

-  5  487 
+  0  28.9 
+  7  22.8 
+  8  16.0 

+0.4768 
fi.1081 
-0.5430 
-0.6508 

+a942o 

0.5473 
0.5411 
0.5382 
0.5348 
0.5344 

-0,0625 

0.0929 

0.1052 

0.1182 

-0.1x92 

+75 
+90 
+10 

+  4 
+90 

+  5 
+41 

t 

+26 

DECEMBER. 

6x  Geminorum 

6.0 

+5.52 

-9.2 

+20  27.5 

1     I  14.8 

•i-io  36.4 

+0.8419 

0.5332 

-0.1239 

+90 

+19 

63  Geminorum 

79  Geminorum 

85  Geminorum 

B.A.C.2658 

C'Cancri 

57 
6.3 
6.0 

7.2 
4.8 

+5.56 
5-43 
5.35 
5.28 
5.21 

-  97 
11.6 
12.8 
13.0 
14-3 

+21    39.1 

20  33  5 
20    9.0 

18  313 
17  57.0 

I  370 
10    95 
15  22.6 

17  547 
23  42.4 

+10  57.9 

-  4  457 
+  0  17.7 

+  2  451 
+  8  22.2 

-0.5273 
^"^4394 
-0.7320 
+0.6984 
+04334 

0.5331 
0.5289 
0.5264 
0.5252 
0.5225 

-0.1245 
0.1387 
0.1469 
0.1507 

ai592 

+11 
+16 
0 
+90 
+68 

-57 
-53' 
-70, 

+  7 
-8 

^iCancri 

B.  A.  C.  2810 
d*  Cancri 
54  Cancri 
0^  Cancri 

6.0 
7.0 
6.0 
6.3 

57 

+5.17 
513 
5.11 
4.92 
4.89 

-15.8 
X5.6 
157 

+18  39  3 
17  30.6 
17  22.7 
15  43.4 
15  42  5 

2    5  21.5 

6    5-1 

6  38.9 

19  40.1 

22  54-5 

-10    8.9 

-  9  26.7 

-  8  53-9 
+  3  44.2 
+  6  52.9 

-1.2700 
-0.1220 
-0.0696 

-0.5399 
-1.1260 

0.5199 
0.5196 
0.5194 
0.5140 
0.5128 

-0.1670 
0.1679 
0.1687 
0.1848 
0.1884 

-44 
+34 
+37 
+11 
-26 

-71 
-39 
-36 
-66 
-74 

^  Leonis 

53 

+4.57 

-20.3 

+11  44.7 

8  17  19 7 

+  0  46.3 

-0.3854 

0.5071 

-0.2064 

+20 

-59' 

-< 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 

The  Stak'8 

At  Cohjuwctiom  m  R.  A. 

limiting 
Panllell 

Aed'Ds  from 

Mmme. 

Mag 

1898A 

Apparent 
DeclinatioxL 

Washington 
Mean  Time. 

Honr  Angle 
H 

Y 

** 

y 

N. 

& 

Aa 

Aa 

8 

• 

•       » 

d     h     m 

h      m 

• 

e 

0  Leonis 

3.8 

+4.50 

-20.7 

+10  21.0 

8  22  16.5 

+  5  34-7 

•K).I220 

0.5060 

-0.2x05 

+47 

-31 

lo  Sextantis 

6.0 

438 

21.4 

9  24.6 

4    6  29.9 

-10  25.9 

-0.5993 

0.5045 

0.2166 

+  9 

-75 

XI  Sextantis 

6.0 

4-37 

21.3 

8  47  7 

7  24  8 

-  9  32.6 

-O.I2I1 

0.5044 

0.2x72 

+34 

-45 

IT  Leonis 

50 

435 

21.4 

8  31.7 

8  32.6 

-  8  26.7 

"O.O733 

0.5043 

0.2180 

+37 

-43 

z6  Sextantis 

6.9 

4.27 

213 

6  39.9 

13  26.4 

-  3  41  2 

+0.8959 

0.5038 

0.22XX 

490 

+XO 

43  Leonis 

6.5 

+4.19 

-22.4 

+  7    3-2 

20  52.5 

+  3  32.3 

-1. 1896 

0.5035 

-0.2252 

-29 

-83 

34  Sextantis 

6.7 

4.02 

22.1 

4    6.6 

5     7  30.1 

-10    8.0 

-0.3906 

0.5039 

0.2298 

420 

-63 

36  Sextantis 

6.6 

4.00 

21.9 

3     I.I 

8  52.4 

-  8  47.9 

+0.4822 

0.5040 

0.2303 

+70 

-15 

55  Leonis 

6.2 

393 

21.7 

X  16.5 

14  33-2 

-  3  16.8 

+  1.0628 

0.5048 

0.2320 

+90 

+X9 

^Leonis 

5.4 

3.87 

21.8 

0  32.5 

18  48.4 

+  0  51.2 

+0.8660 

0.5055 

0.2330 

+90 

+•  6 

/•Leonis 

57 

+3.82 

-22.1 

+  o  28.7 

6    0  13.8 

+  6    7.3 

-0.3332 

0.5068 

-0.2340 

+23 

-60 

/  Leonis 

5.3 

3.72 

21.7 

-  I  26.8 

9     0.8 

-  9  20.8 

+0.761 1 

0.5095 

0.2346 

+80 

-  0 

B.A.C.4006 

6.1 

3-62 

21.3 

4  46.3 

19  512 

+  I  10.7 

+0.7094 

0.5140 

02338 

+85 

-  3 

q  Virginis 

57 

3.42 

20.4 

8  53-7 

T  17  29.9 

-  I  49.7 

+0.0878 

0.5265 

0.2262 

+43 

-36 

75  Virginis 

6.0 

3.25 

17.9 

14  50,6 

8  21  30.1 

f  X  16.1 

+0.2547 

0.5491 

0.2024 

+49 

-«7 

83  Virginis 

6.0 

+3.23 

-17.3 

-15  4«.3 

9    2  44.2 

+  6  19.4 

+0.0657 

0.5539 

-0.1960 

+37 

-37 

85  Virginis 

6.5 

3.21 

17-4 

15  15.6 

3  13.7 

+  6  47.9 

-0.4543 

0.5544 

0.1954 

+10 

-69 

B.  A.  C.  4722 

5.8 

316 

15.9 

17  43  8 

16  13.3 

-  4  40.0 

-0.3350 

0.5668 

0.1760 

+14 

-61 

42  Librae 

57 

3.16 

10.8 

23  29  4 

11     2  25.7 

+  4  13.6 

+0.6214 

0.5986 

0.1032 

+61 

-  5 

B.A.C.5253 

5.8 

3.16 

10. 1 

24  13.9 

7  36.6 

+  9  11.8 

+0.8615 

0.6027 

0.0892 

+66 

+XO 

B.  A.  C.  5254 

5.8 

+315 

-10.2 

-23  40.6 

7  37.9 

+  9  13.0 

+0.3060 

0.6027 

-0.0891 

+39 

-23 

pOphiuchi(5.j/ar) 

50 

+3.14 

-  4.2 

-23  12.8 
NEW 

19  29.0 

MOON. 

-  3  25.6 

-I.O181 

0.6X03 

-0.0560 

-39 

-90 

B.A.C.6304 

7.0 

+3.26 

+  x.o 

-24   II.O 

18  17  57.5 

-  6  57.0 

+0.6445 

O.6151 

+0.0860 

+61 

-  4 

24  Sagittarii 

59 

+3.26 

+  I.I 

-24    6.5 

18  12.0 

-  6  43.1 

+0.5887 

0.6132 

+0.0859 

+57 

-  7 

25  Sagittarii 

6.3 

3.28 

1.2 

24  18.0 

18  ;26.3 

-  6  29.4 

+0.7978 

O.613I 

0.0871 

+66 

+  6 

B.  A.  C.  6343 

6.3 

3.25 

1.5 

23  35.9 

19  54-5 

-5    4  9 

+0.2338 

0.6124 

0.0914 

+35 

-27 

Mercury 

23  23.4 

20    4.7 

-  4  55  2 

+0.0487 

0.6284 

0.0805 

+24 

-37 

26  Sagittarii 

6.6 

3.27 

1.5 

23  55-7 

21     8.1 

-  3  54.4 

+0.6785 

O.6119 

0.0949 

+64 

-  2 

28  Sagittarii 

5.6 

+324 

•1-  2.fi 

-22  29.9 

C2   48.9 

-  2  18.0 

-0.5617 

0.61 10 

+0.0974 

"  7 

-«o 

30  Sagittarii 

6.6 

3.24 

2.6 

22  16.7 

14    0  29.3 

-  0  41.7 

-06073 

0.6102 

0.1044 

-  9 

-85 

31  Sagittarii 

7.0 

324 

2.7 

22     2.4 

0  58.3 

-  0  13.9 

-0.7903 

0.6099 

0.1057 

-20 

-90 

yi  Sagittarii 

5.0 

3.26 

2.8 

22  52.1 

I  42.9 

+  0  28.8 

+0.1038 

0.6095 

0.1078 

+29 

-35 

1^  Sagittarii 

5.1 

3.27 

2.9 

22  47.9 

2     3.8 

+  0  48.7 

+0.0707 

0.6093 

0.1087 

+28 

-37 

B.A.C.6448 

6.4 

+328 

+  2.9 

-23  18.3 

2   23.5 

+  I     7.7 

+0.6047 

0.6092 

+0.1096 

+60 

-  7 

0  Sagittarii 

3-8 

3.26 

37 

21  53-4 

5  39  0 

+  4  14.9 

-0.4135 

0.6073 

O.II85 

+  3 

-67 

TT  Sagittarii 

31 

3.25 

4-2 

21  II. I 

7  34  4 

+  6    5.5 

-0.8740 

0.6061 

0.1236 

-23 

-90 

B.  A.C.6607 

5-9 

3.30 

49 

22  35  5 

"  39  3 

+10    0.3 

+  1.0349 

0.6034 

O.134I 

+67 

+22 

50  Sagittarii 

5-9 

330 

5.4 

21  58.7 

13  49  4 

-11  54.9 

+0.7280 

0.6019 

0.1395 

+68 

0 

p  Capricomi 

5.3 

+336 

+10.9 

-18     8.9 

15  14  29.7 

+11  46.6 

+  I.0819 

0.5822 

+0.1919 

+72 

+24 

B.A.C.7044 

7.0 

3-37 

10.8 

18  12.4 

14  33.1 

+IX  49.8 

+I.I516 

0.5822 

0.1920 

+72 

+30 

T*  Capricorni 

7.0 

3-34 

12.2 

15  29.8 

18     0.0 

-  8  51. 1 

-0.8592 

0.5793 

0.1978 

-13 

-90 

T«  Capricorni 

5.6 

3.33 

12.4 

15  18.6 

18  47.7 

-8    5.3 

-0.8880 

05786 

0.1992 

-15 

-90 

8  Aquarii 

6.8 

3.36 

14.2 

13  26.7 

1«    3  25.7 

f  0  13.4 

-0.9652 

0.5713 

0.2125 

-18 

-90 

9  Aquarii 

6.8 

+3.37 

+14.2 

-13  55-5 

3  56.3 

+  0  42.8 

-0.3792 

0.5709 

+0.2 1£8 

^■15 

-63 

18  Aquarii 

5.7 

3.45 

15.9 

13  18.7 

13  49  4 

+10  14.5 

+  I.I758 

0.5630 

0.2248 

+77 

+30 

B.  A.  C.  7562 

5-5 

3.45 

18.4 

9  30.0 

22  58.9 

-  4  55-4 

-0.5388 

0.5561 

0.2334 

+10 

-75 

^'  Capricorni 

5.5 

345 

18.4 

9  32.7 

23     I.I 

-  4  53  3 

-0.4847 

0.5560 

02334 

+13 

-71 

^  Capricomi 

6.4 

3.46 

18.4 

9  44-5 

23  34  9 

-  4  20.6 

-0.1566 

0.5556 

0.2339 

+30 

-49 

I  30  Aquarii 

5.8 

+349 

+20.2 

-  7    0.6 

17    7  150 

+  3     3  7 

-X.O905 

0.5504 

+0.2392 

-23 

-90 

'  36  Aquarii 

6.3 

3.54 

20.1 

8  40.9 

10    2.7 

+  5  45-7 

+X.2654 

0.5486 

0.2408 

+81 

+37 

1  44  Aquarii 

6.4 

3-55 

21.0 

5  53-4 

13  35  0 

+  9  10.8 

-0.6983 

0.5464 

0.2426 

+  2 

-90 

t  51  Aquarii 

5.8 

3.56 

21.8 

5  20.8 

16  49.3 

-"  413 

-0.4615 

05445 

0.2439 

+15 

-69 

K  Aquarii 

5-2 

3.60 

22.4 

4  44-9 

23  II. 2 

-  5  32.1 

+0.4893 

0.54X1 

0.2458 

+70 

-15 

3  Piscium 

6.4 

+369 

+25.X 

-  0  21.3 

18  10     X.3 

+  4  56.8 

-1.3220 

0.5363 

+a2469 

-43 

-90 

I 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                 | 

DECEMBER. 

Thb  Star's 

At  Cohjunctiom  in  S.  A 

Name. 

Mag. 

Red'ns  from 
X898.0. 

Apparent 
Declination. 

Waahin^on 
Mean  Time. 

Hour  Angle 
H 

Y 

X' 

f 

N. 

s.  1 

Aa 

A3 

1 

s 

m 

•       t 

d     h     m 

h      m 

e 

e 

K  Piscium 

4.7 

+383 

426.0 

+  0  42.3 

18  22  39.9 

-  6  48.8 

40.7034 

0.5321 

+0.2452 

+90 

-  3 

9  Piscium 

6.6 

3.83 

26.0 

0  34.1 

22  49.1 

-  6  39  9 

40.8831 

0.5321 

0.2452 

490 

+  7 

i6  Piscium 

5.8 

3.86 

26.8 

I  32.4 

1»    3  15-9 

-  2  21.5 

40.9644 

053II 

0.2438 

490 

+13 

19  Piscium 

4.9 

392 

27.3 

2  55.7 

8     7.8 

•»■  2  21.2 

40.7164 

0.5301 

0.2419 

490;- 2 

0  Piscium 

4-2 

4.01 

28.6 

6  18.4 

14  25.9 

+  8  27.5 

-1.2771 

0.5292 

0.2387 

-38|-«4 

36  Piscium 

6.3 

+4. 1 1 

+29.0 

+  7  40.9 

22   53.0 

-  7  28.2 

-0.7190 

0.5286 

+0.2335 

4  2 

-82 

d  Piscium 

53 

4.14 

29.0 

7  37-9 

ao    0  51.5 

-  5  26.5 

-0.2074 

0.5286 

0.2321 

+3o'-5i| 

45  Piscium 

6.9 

4.17 

28.7 

7    8.1 

3  21.3 

-  3     1-3 

40.8895 

0.5286 

0.2302 

+9ot+  9! 

58  Piscium 

50 

4.35 

30.0 

II  25,6 

13  470 

+  7     4-8 

-1. 2627 

0.5292 

0.2212 

-39 

-79; 

75  Piscium 

6.0 

4.50 

29.9 

12  25.1 

23  18.6 

-  7  41.6 

-0.2509 

0.5304 

0.21 16 

427 

-50 

V  Piscium 

37 

+4.70 

+295 

+14  49.7 

SI  II  22.5 

+  3  59.6 

-03445 

0.5327 

+O.I97I 

422 

-54- 

loi  Piscium 

6.3 

472 

29.4 

14    8.9 

13  27.1 

-f  6    0.2 

40.7868 

05332 

0.1944 

490 

+  8 

103  Piscium 

6.8 

4.77 

29.8 

16    7.0 

15     6.7 

+  7  36.6 

-0.9905 

0.5334 

0.1922 

-16 

-74' 

105  Piscium 

6.3 

4.77 

29.7 

15  43.8 

15  18.8 

+  7  48.3 

-0.7177 

05335 

O.I9I9 

4   I 

-74 

3  Arietis 

6.0 

4.84 

29.7 

16  54.6 

18  37-4 

-HI    0.7 

-1.1730 

0.5344 

0.1874 

-30 

-73' 

4  Arietis 

5.7 

+4.85 

+29.4 

■n6  27.4 

19  23.3 

■HI   45.1 

-0.5449 

05347 

+0.1863 

411 

-65 

t  Arietis 

5.7 

4.92 

29.1 

17  19.6 

23  46.2 

-  8     0.5 

-0.6762 

05359 

0.1800 

4  4    -72 

BAG.  686 

7.2 

5.07 

28.5 

19    8.7 

22    7  36.1 

-  0  25.8 

-1.2678 

0.5381 

0.168 1 

-44   -71, 

e  Arietis 

5.7 

5.II 

28.4 

19  26.2 

9  370 

+  I  31.3 

-1.2449 

05387 

0.1649 

-41  -71 

23  Arietis 

7.5 

5.II 

28.1 

19  147 

10    6.1 

+  I  59.4 

-0.9413 

0.5388 

0.1639 

-14  -71 

26  Arietis 

6.0 

+5-20 

+27.4 

+19  24.6 

15  30.4 

+  7  131 

-0.2750 

0.5404 

+O.I55I 

+25 '  -45 

B.  A.  0.782 

7.0 

519 

27.0 

18  26.3 

16  54.8 

+  8  34.8 

40.9902 

0.5409 

0.1527 

490  425 

ft  Arietis 

6.0 

530 

26.3 

19  35  0 

21     0.1 

-II  28.9 

40.3640 

0.5421 

0.1457 

463    -ID 

47  Arietis 

6.0 

544 

25.0 

20  16.0 

28    4  17.9 

-  4  24  6 

40.6421 

0.5443 

0.1324 

488    47 

e  Arietis 

4.6 

5.45 

25.1 

20  56.4 

4  49.5 

-  3  541 

-0.0175 

0.5444 

O.I3I4 

440 

-28 

C  Arietis 

4.8 

+5.54 

+23.4 

+20  40.4 

12     4.6 

4  3     6.6 

41.1769 

0.5465 

40.1177 

490 

+45 

66  Arietis 

6.0 

5.67 

22.3 

22  27.5 

18  15.9 

+  9     5-4 

-0.0736 

0.5481 

0.1053 

436 

-29 

9  Tauri 

7.0 

5.77 

21.4 

22  52.8 

22     9.3 

-II     9.1 

-0.1373 

0.5490 

0.0975 

+33 

-31 

g  Pleiadum 

6.3 

5.85 

20.7 

23  58.4 

24     I  42.4 

-  7  43.0 

-0.9986 

0.5499 

0.0902 

-20 

-66 

17  Tauri 

4-3 

585 

20.7 

23  47-9 

I  44.6 

-  7  409 

-0.8033 

0.5499 

0.0901 

-  6 

-66 

19  Tauri 

5.0 

f5.86 

+20.7 

+24    9.2 

,   I  53  3 

-  7  32.5 

-1.1770 

0.5499 

40.0898 

-37 

-66 

20  Tauri 

50 

5.86 

20.6 

24     33 

2    10.3 

-  7  15.8 

-1.0447 

0.5500 

0.0892 

-^4 

-66 

21  Tauri 

7.0 

587 

20.6 

24  14-5 

2    12.3 

-  7  14.1 

-1.2458 

0.5500 

0.0891 

-47 

-66, 

22  Tauri 

7.0 

5.87 

20.6 

24  12.9 

2    16.2 

-  7  10.4 

-1.2110 

0.5500 

0.0889 

-42 

-66 

23  Tauri 

47 

5.85 

20.4 

23  38.2 

2   24.3 

-  7    2.6 

-0.5671 

0.5500 

0.0887 

+  9 

-57' 

ij  Tauri 

3.1 

+5.86 

+20.3 

+23  477 

2  55  9 

-  6  32.0 

-0.6948 

0.5501 

-10.0876 

+-  I 

-65' 

B.  A.  C.  1170 

6.3 

5.84 

20.1 

23     6.8 

3  20.1 

-  6    8.7 

40.0847 

0.5502 

0.0867 

-^46 

-18 

26  Tauri 

7.0 

5.86 

20.2 

23  33  0 

3  36.0 

-  5  53  3 

-0.3690 

0.5503 

0,0862 

420 

-43 

27  Tauri 

4.0 

587 

20.2 

23  44  8 

3  417 

-  5  47.8 

-0.5760 

0.5503 

0.0860 

4  8 

-57 

28  Tauri 

6.2 

587 

20.1 

23  49-8 

3  42.3 

-  5  47  2 

-0.6662 

05503 

0.0860 

+  3 

-63 

33  Tauri 

6.3 

-1-5.88 

■H9.O 

+22  53.1 

7  18.0 

-  2  18.0 

40.6626 

0.5510 

40.0784 

490  j  413 

B.  A.  C.  1238 

6.3 

5.94 

18.7 

22  55.2 

9     3-6 

-  0  36.8 

+0.7596 

0.5513 

0.0746 

490,419, 

36  Tauri 

6.0 

595 

18.3 

23  49.8 

10  35.6 

4  0  52.0 

-0,1243 

0.5516 

0.0714 

+33 

-28; 

62  Tauri 

6.0 

6.06 

15.9 

24     4,1 

19  28.1 

+  9  26.5 

40.1637 

0.5528 

0.0521 

450 

-101 

95  Tauri 

6.3 

6.15 

130 

23  53  9 

25    4     8.9 

-  6  10.6 

40.7183 

05533 

0.0329 

490 

+21! 

1 

99  Tauri 

6.0 

46.20 

+II.I 

+23  47-5 

10  43.6 

4  0  10.7 

41.0051 

05534 

+0.0182 

490 

440] 

Jk  Tauri 

6.0 

6.25 

II. I 

24  53  7 

10  51.6 

4  0  18.4 

-0.2072 

05534 

0.0178 

429 

-27: 

103  Tauri 

6.0 

6.24 

9.6 

24     8.0 

15  22.1 

4  4   39.6 

40.6908 

0.5532 

40.0078 

490 

422 

'118  Tauri 

5.7 

6.35 

6.6 

25     4.2 

26    0  55.6 

-10     6.3 

-^.3698 

05523 

-0.0136 

4  20 

-37 

121  Tauri 

6.0 .     6.31 

5.6 

23  58.4 

3  45  2 

-  7  22.5 

40.7940 

0.5519 

0.0198 

490 

427 

132  Tauri 

5.3    +6.36 

+  3.4 

+24  32.1 

9  55  I 

-  I   25.2 

-K).OIOI 

0.5508 

-00334 

+41 

-17* 

I  Geminomm 

5.0 1     6.32 

I.O 

23  16.1 

16  51.6 

+  5  17.4 

41.1263 

0.5492 

0.0484 

490 

+471 

2  Geminorum 

7.2      6.34 

0.8 

23  38.9 

18     5.4 

4  6  28.7 

40.6461 

0.5488 

0.0510 

490 

+15 

3  Geminorum 

6.3      6.32 

0.3 

23     78 

19  26.7 

+  7  47.3 

41.1488 

0.5484 

0.0539 

+90  +44 II 

4  Geminorum 

7-4,     6.32 

+  0.1 

23     0.9 

19  48.1 

4  8     8.0 

41.2574 

0.5483 

0.0546 

490 

461 

5  Geminorum 

6.7  1  +6.39 

0.0 

+24  26.5 

20  14.9 

4  8  33.8 

-0.3486 

0.5482 

-0.0556 

42  Z 

-39 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


DECEMBER. 


Thb  Star's 


A!t  Conjunction  in  S.  A. 


Umidnf; 
Parallela. 


Name. 


Red'ns  from 

Mag. 

1898.0. 

A« 

A8 

a 

m 

6.5 

+6.37 

-   0.7 

6.3 

6.36 

0.7 

7.0 

6.35 

I.I 

7.3 

6.35 

I.I 

6.0 

6.27 

6.0 

6.0 

+6.30 

-    8.0 

3-5 

6.25 

10.2 

57 

6.18 

XO.4 

6.0 

6.16 

II.I 

5.7 

6.21 

II.4 

6.3 

+6. 1 1 

-138 

6.0 

6,07 

15.2 

7.2 

5.99 

15.6 

4.8 

5.93 

I7.I 

6.0 

5.92 

18.7 

7.0 

+5.88 

-18.6 

6.0 

5.86 

18.8 

6.3 

5.70 

21.4 

5-7 

5.69 

22.1 

5.3 

5-42 

24.8 

3-8 

+532 

-25.5 

6.0 

5.23 

26.4 

6.0 

5.22 

26.4 

5.0 

+5.20 

-26.5 

Apparent 
Decimation. 


Washington 
Mean  Time. 


Hour  Angle 
H 


N. 


8  Geminoram 

9  Geminorum 

10  Geminorum 

11  Geminorum 
d  Geminorum 

44  Geminorum 
6  Geminorum 
56  Geminorum 
61  Geminorum 
63  Geminorum 

79  Geminorum 

85  Geminorum 

B.A.C.2658 

C^Cancri 

d^  Cancri 

B.  A.  C.  2810 

€^  Cancri 

54  Cancri 

o^  Cancri 

^  Leonis 

o  Leonis 

10  Sextantis 

11  Sextantis 
IT  Leonis 


+24  o.i 
23  46.5 
23  38.4 
23  30,6 

21  52.8 

+22  47.3 

22  lO.O 

20  38.0 

20  57-5 

21  39.0 

+20  33.4 
20  9.0 
18  31.3 

17  570 

18  39.3 

+17  30.6 

17  22.6 

15  43  4 

15  42.5 

"  44-7 

+IO  21.0 

9  24  5 

8  47.6 

+  8  31.6 


28 


d    h  m 

26  22  27.9 

22  46.4 

23  401 
23  51.9 

%t  14  57-8 

21  28.4 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR 

1898. 
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17 

0.891 

38.5 

15.3 

29.5 

21 

0.258 

1 18.9 

153.1 

27.3 

22 

0.841 

47.0 

I2.I 

33-9 

26 

0.348 

107.6 

154.2 

31.8 

27 

0.763 

58.3 

8.6 

40.1 

31 

0.443 

96.6 

1 56. 1 

36.0 

Dec.       2 

0.658 

71.5 

5.1 

48.3 

June 

»      5 

0.543 

85.1 

158.6 

40.6 

7 

0.448 

90.2 

1.8 

49.0 

lO 

0.655 

72.0 

162.1 

47.0 

12 

0.285 

"55 

359.3 

47-4 

15 

0.773 

570 

166.8 

54.8 

17 

0.075 

148.2 

352.6 

22.0 

20 

0.894 

38.0 

173.2 

63.3 

22 

0.007 

170.3 

282.8 

1.8 

25 

0.973 

19.1 

185.7 

67.4 

27 

0.133 

137.3 

196.4 

27.0 

30 

0.999 

43 

295.0 

64.9 

32 

0.331 

109.8 

191.8 

46.0 

NOTATION. 

k, 

the  ratio  of  the  illuminated  portion  of  the  apparent  di 
sidered  as  the  superfices  of  a  circle. 

sk  to  the 

sk  con- 

i, 

the  angle  between  the  sun  and  earth,  as  seen  from  tl 

[le  planet. 

e. 

the  angle  which  the  line  joining  the  cusps,  or  extremiti 
with  the  meridian. 

es  of  the 

illuminated  portiooi 

makes 

L, 

the  brilliancy  of  the  disk.     The  unit  of  L  is  the  amou 

nt  of  ligh 

t  received  by  an  ej 

re  from 

a  circular  disk  with  the  same  albedo  as  the  planet, 

subtendin 

g  an  angular  radius 

of  one  1 

second  of  arc,  situated  at  distance  unity  from  the 

sun,  and  i 

Uuminated  by  the  Ic 

tUer  as  { 

the  mean  disk  of  the  planet  is  illuminated. 

i 
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FOR  WASHINGTON  MEAN  NOON. 

Date. 

Jk 

i 

e 

L 

Date. 

A 

i 

e 

L 

Tan.        I 

0.983 

0 
14,9 

e 
179.8 

49.0 

Aug.       4 

0.696 

0 
66.9 

0 
22.6 

88.1 

6 

0.987 

13.2 

1759 

48.5 

9 

0.678 

69.2 

23.1 

92.1 

IX 

0.990 

XX.5 

171.8 

48.1 

14 

0.659 

71-5 

23.4 

96.4 

i6 

0-993 

9.9 

167.2 

47-8 

19 

0.639 

73.8 

23.5 

101.3 

21 

0.995 

8.3 

162.2 

47-5 

24 

0.619 

76.2 

235 

106.5 

26 

0.997 

6.8 

156.3 

473 

29 

0.598 

78.7 

23.3 

112.4 

31 

0.998 

5.2 

148.8 

47-1 

Sept.      3 

0.577 

81.2 

22.9 

118.9 

Feb.       5 

0.999 

3.7 

1371 

46.9 

8 

0.554 

83.8 

22.3 

125.9 

lO 

1. 000 

2.4 

114-9 

46.8 

13 

0.531 

86.4 

21.7 

1337 

15 

I.OOO 

1.8 

71.X 

46.8 

18 

0.507 

89.2 

20.9 

142. 1 

20 

I.OOO 

2.4 

28.1 

46.8 

23 

0.481 

92.2 

20.0 

151.2 

25 

0.999 

39 

8.7 

46.9 

28 

0.454 

95.3 

19.0 

161.2 

Mar.       2 

0.998 

5-3 

358.5 

47.0 

Oct.        3 

0.425 

98.7 

17-9 

171.6 

7 

0.996 

6.8 

352-7 

47.1 

8 

0.394 

102.3 

16.9 

182.2 

12 

0.994 

8.5 

348.9 

47.3 

13 

0.36Z 

106.2 

15.9 

192.4 

17 

0.99a 

10.2 

3463 

47.6 

18 

0.325 

110.5 

14-9 

201.8 

22 

0.989 

II.9 

3446 

47.9 

23 

0.287 

115.2 

14.2 

208.4 

27 

0.986 

13.7 

343.3 

48.2 

28 

0.245 

120.6 

13-8 

210.1 

Apr.       I 

0.982 

X5.5 

342.8 

48.6 

Nov.       2 

0.202 

126.6 

13.6 

204.2 

6 

0.977 

17.3 

342.5 

49.1 

4 

0.184 

129.3 

13.7 

198.6 

XX 

0.972 

19.1 

342.8 

49.6 

6 

0.165 

132.0 

13.9 

191.2 

x6 

0.967 

21.0 

343.3 

50.2 

8 

0.147 

135.0 

14.1 

181.3 

2X 

0.961 

22.9 

3442 

50.8 

10 

o.;28 

138.1 

14.4 

169.0 

26 

0.954 

24.8 

345.4 

51-5 

12 

0.1 10 

1413 

14.8 

154-2 

May       X 

0.946 

26.8 

346-9 

52.2 

14 

0.092 

144.8 

154 

136.7 

6 

0.938 

28.7 

348.6 

53.1 

16 

0.074 

148.4 

16.0 

117.5 

IX 

0.930 

30.7 

3506 

54.0 

18 

0.058 

152.1 

16.8 

96.9 

i6 

0.921 

32.7 

352.8 

550 

20 

0.043 

156.0 

17.8 

76.0 

21 

0.9II 

34-7 

355-1 

56.1 

22 

0.030 

160.0 

19.0 

55.0 

26 

0.900 

36.8 

357.5 

57.2 

24 

0.019 

164-3 

20.6 

35.3 

31 

0.890 

38.9 

0.0 

58.4 

26 

0.010 

168.6 

23.0 

19.8 

June      5 

0.878 

41.0 

2.5 

59-8 

28 

0.004 

172.9 

27.7 

7.5 

lO 

0.865 

431 

50 

61.2 

30 

O.OOI 

177.2 

46.1 

1.2 

15 

0.853 

45.2 

7.4 

62.7 

Dec.       2 

0.000 

177.8 

163.7 

0.6 

20 

0.839 

47.3 

97 

64-4 

4 

0.004 

173.3 

186.8 

7-7 

25 

0.825 

494 

11.8 

66.3 

6 

O.OIO 

169.0 

191.7 

19.0 

30 

0.8  Z I 

51.6 

13.8 

68.3 

8 

0.018 

164.7 

194.2 

33.9 

July       5 

0.796 

53-7 

15.7 

70.4 

10 

0.029 

160.5 

195-5 

530 

10 

0.780 

559 

173 

72.7 

12 

0.042 

156.3 

196.4 

74.5 

15 

0.764 

58.1 

18.7 

75.2 

14 

0.057 

152.4 

197.0 

96.7 

20 

0.747 

60.3 

20.0 

78.0 

16 

0.073 

148.6 

1974 

118.4 

25 

0.731 

62.5 

21. 1 

81.Z 

18 

0.091 

1449 

197.6 

138.6 

30 

0.714 

64.7 

21.9 

84-4 

23 

0.137 

136.6 

197.6 

1794 

35 

0.696 

669 

22.6 

88.1 

28 

0.184 

129.2 

197.1 

205.1 

33 

0.230 

122.8 

196.  z 

216.8 
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APPARENT  ORBITS  OF  THE  SATELLITES  OF  MARS  DURING  THE  OPPOSITION  OF  iSqg, 
AS  SEEN  IN  AN  INVERTING   TELESCOPE, 

The  circle  represents  the  disk  of  the  planet  and  is  on  the  same  scale  as  the  orbits. 


WASHINGTON  MEAN  TIME  OF   GREATEST  ELONGATION.  1898. 


Phobos. 

Deimos. 

d     h 

d    h 

d     h 

d     h 

d     h 

Nov.       12   19.6  W. 

Nov.      29  13.5  E. 

Dec. 

16    7.3  w. 

Nov. 

7  16.2  E. 

Dec 

6    2.4  W. 

13  22.4  E. 

30  16.3  w. 

17  lo.i  E. 

9  137  w. 

7  23.8  E. 

15     1.2  w. 

Dec.        I  19. 1  E. 

18  12.9  W. 

II  II. 2  E. 

9  21.3  w. 

16     4.0  E. 

2  21.9  w. 

19  15.7  E. 

13    8.7  w. 

II  18.7  E 

17     6.8  W. 

4     0.7  E. 

20  18.5  W. 

15     6.2  E. 

13  16.2  W. 

18     9.6  E. 

5     3.5  W. 

21  21.3  E. 

17   3.7  w. 

15  13  6  E. 

19  12.4  W. 

6    6.3  E. 

23     o.i  W. 

19     1.2  £. 

17    IT.O  W. 

20  15.2  E. 

7     9.0  W. 

24     2.8  E. 

22  22.6  W. 

19    8.5  E. 

21   18.0  W. 

8  11.8  E. 

25     5.6  W. 

22  20.1  E. 

21    5.9  w. 

22  20.8  E. 

9  14.6  W. 

26    8.4  E. 

24  17.6  W. 

23     33  E. 

23  23.6  W. 

10  17.4  E. 

27  1 1.2  W. 

26  15.1  E. 

25    07  w. 

25     2.4  E. 

II  20.2  W. 

28  14.0  E. 

28  12.5  W. 

26  22.2  E. 

26     5.2  W. 

12  23.0  E, 

29  16.8  W. 

30  10.0  E. 

28  19.6  W. 

27     7.9  E. 

14     1.8  W. 

30  19.5  E. 

Dec. 

2     7  5  W. 

30  17.0  E. 

28  10.7  W. 

15     46  E. 

31  22.3  w. 

4     4  9  E. 

32  14-4  w. 

Date. 

Position  Anftlc. 

Distance. 

D 

ate. 

Position  Angle. 

Distance. 

d 
Nov.        I 

8o°5 

12.2 

Nov 

d 

I 

8a5 

307 

Dec.        I 

85.7 

155 

Dec 

I 

857 

38-8 

31 

84.2 

19.1 

31 

84 

.2 

48.0 

For  Phobos  every  seventh  eastern  and  western  elongation  is  given  and  for  Deimos  every 
third;  the  intermediate  ones  may  be  found  by  adding  the  periodic  time  of  each  satellite. 
Periodic  time  of  Phobos,  7**  39"  i3*.85.     Periodic  time  of  Deimos,  so'*  17"  S4«.86. 


APPARENT  DISK  OF  MARS. 


Jan.        I, 

31. 
March    2, 


0.995 
0.986 
0.974 


April      1,         0.960 

May        I,         0.944 

31,         0.928 


iune      30,         0.912 
uly      30,         0.896 
Aug.      29,         0.883 


Sept.  28,  0.878 

Oct.  28.  0.888 

Nov,  27,  0,917 

Dec.  27,  0.979 
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APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  IN  i8g8, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

(The  vertical  scale  is  three  times  the  horizontal  one!) 


The  object  of  this  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  configurations  do  not  suffice  for  that  purpose.  If  two  satellites  are  seen 
together  reference  to  the  above  diagram  may  enable  one  to  identify  the  inner  and  outer  satellite 
of  the  pair.  The  central,  vertical  ellipse  represents  the  disk  of  Jupiter,  elongated  three  times 
in  the  vertical  direction.     The  dotted  line  represents  the  orbit  of   Satellite  V. 

Facing  each  page  of  the  phenomena  of  Jupiter*s  satellites,  pages  463 — 482,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  Q  i°  ^^  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lat- 
itudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  desig- 
nating the  satellites  are  placed  on  the  right  or  left  hand  side  of  the  dot,  according  as  the 
motion  of  the  satellite,  at  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — the  motion  being  always  toward  the  numeral.  Sometimes,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  projected  on  the  disk  of  the  planet:  this  phenomenon  is 
indicated  by  a  light  disk  Q  **  the  left  hand  side  of  the  page.  Frequently,  also,  one  or 
more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk,  or  eclipsed 
in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  %  at  the  right 
hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out  which 
satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval 
by  means  of  the  following  table  of  the  periods; — 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES, 


I. 
II. 


d      h      m       8 

I    18   28   35.945      = 

3  13  17  53.735     = 


1.76986048 

3.55409416 
d     h      m      8 

o  II  57  27.635 


III. 
IV. 
d 
=      0.49823652 


d      h      m       s 
7     3  59  35.854 
16  18     5     6.928 


7.16638720 
16.75355241 
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SATELLITE 

V- 

1 

WASHINGTON  MEAN  TIME  OF  EVERY  TWENTIETH  GREATEST  ELONGATION. 

A       h 

d 

h 

4        h 

d 

. 

Jan.            o    19.3    E. 

March 

31     11.2    E. 

Jan. 

0    13.3    w. 

March     31    17^    W. 

10    18.4    E. 

AprU 

10     10.3     E. 

10    12.5    w. 

April       10    16.2    W. 

20     17.5    E. 

20      9.4    E. 

20    II.6    W. 

ao    15.3    W. 

30     16.7    E. 

30      8.5     E. 

30     10.7    W. 

30    14.4    w.    1 

Feb.            9    15.8    E. 

May 

10      7.6     E. 

Feb. 

9      9.8    W. 

May        10    13.6    W.    1 

19    14.8    E. 

20      6.7     E. 

19      8.9    W. 

20    127    W. 

March         i     13.9    E. 

30     17.8     E. 

March       i 

[      8.0    W. 

30    XI.8    W. 

,                         II     13.0     E. 

June 

9     170     E. 

II      7.0    w. 

June         9    n.o    W. 

21     ia,i    E. 

19     16.1    E. 

21      18.I      W. 

19     ia2    W. 

WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION,                    \ 

SATELLITE 

L 

h        tn 

h       m 

h       m 

k         B 

Jan.           1 

3  56.1 

March 

19 

23  34  2 

Juno 

5 

19     9.8 

Aug.        22 

16    389 

3  i 

22  24.3 

21 

17  59.9 

7 

13  38  0 

24 

II      9Q 

4 

IG  5^  4 

23 

12  25.8 

9 

8    6.2 

26 

5  390 

;'           * 

II  203 

as 

6  517 

II 

a  34-5 

28 

093' 

8 

5  43  3 

27 

I   17-5 

12 

31    a.8 

29 

18  395 

to 

0  16.0 

28 

19  433 

14 

15  Bi'i 

3^ 

13    97 

II 

iS  43  S 

30 

14     92 

16 

9  59  6 

Sept         2 

7  39  9 

'3 

13  II  5 

Aprn 

I 

835.0 

18 

4  28.3 

4 

2    103 

15 

7  39- 1 

3 

3     1^0 

19 

22  56.S 

5 

20  40  5 

>7 

a    6.6 

4 

21   26.9 

21 

17  ^5  e 

7 

15  10.  S 

iS 

20  34,2 

4 

15  53  0 

23 

"  54  3 

9 

9410 

20 

15     1.6 

8 

10  19.0 

25 

6  23.1 

II 

4  "4  1 

2a 

9  28  9 

10 

4  451 

27 

0  51.9 

12 

33  41.6  j 

24 

3  56^^ 

II 

23   112 

28 

19  20.9 

■^1 

as 

22  23.5 

13 

17  37-3 

30 

13  49  W 

1           a? 

iG  50.6 

15 

12     35 

July 

2 

8  1S.9 

Nov»         12 

3  524 

29 

II   17,8 

17 

6  297 

4 

3   47.9 

n 

22  22,6 

31 

5  +48 

19 

0  56.0 

5 

3t    17.0 

15 

16  52-5 

Feb-           2 

0  11.7 

20 

19   22.1 

7 

15   46.1 

:            17 

II  227 

9 

18  38.7 

S2 

13   48.5 

9 

10  15.4 

19 

552,8 

5 

13    5  5 

24 

8  15.0 

II 

4  44  7 

31 

0  22.9 

7 

7  32-2 

26 

2  41,6 

12 

23  139 

22 

18  52.9 

9 

I  5g.o 

27 

21      8.1 

H 

17  43-2 

34 

13  22.9 

xo 

20  25.7 

29 

15  34  S 

16 

12  127 

26 

7  52  S 

IS 

14  52.2 

May 

I 

10     1.5 

18 

6  42.1 

23 

2  22  8 

'                   14 

9  18.7 

3 

4  28  2 

20 

I  ir? 

*5 

20  52  7 

16 

3  45.a 

4 

22  55  I 

21 

19  41.2 

Dor           I 

15  22  7 

'7 

22    11^5 

6 

17  22.0 

23 

14  10.7 

3 

9  5^4 

^9 

16  37  9 

8 

li  4^  9 

25 

S  403 

5 

4  22.1 

21 

II     4.2 

10 

6  15.9 

27 

3  lo^i 

6 

32   520 

i                         23 

S  3*^4 

13 

0  4a  9 

28 

31    398 

8 

17   21.9 

24 

23  56-6 

13 

ig  10. 1 

30 

16     9.6 

10 

"   515  ] 

26 

18  22.7 

15 

13  37  4 

Acg. 

* 

10  394 

12 

6  21.3 

28 

12  48.5 

17 

8     47 

3 

5    92 

14 

0  509 

March       2 

7  M  9 

19 

2  32.1 

4 

23  33.9 

»S 

19  20.5 

4 

I  41.0 

20 

20   59.6 

6 

18    8.8 

17 

13  50.0 

5 

30      69 

22 

15   270 

8 

12  38.6 

19 

8  19.6  ' 

7 

14  32  9 

U 

9  54-6 

10 

7    85 

21 

2  490 

9 

8  58.8 

26 

4  22.3 

12 

I  38.5 

23 

21  18.5 

II 

3  24  8 

27 

22  50.0 

13 

20    8.6 

24 

15  47S   1 

12 

21  507 

29 

17  17.9 

15 

M  38  4 

3$ 

10  17.2 

14 

16  16.6 

31 

II  458 

^7 

9     8.5 

28 

4  46^4 

16 

10  43.5 

June 

2 

6  13,6 

19 

3  38  5 

29 

23  15  7 

■' 

3     8.4 

4 

0  41.6 

20 

22      87 

31 

"7  44-9 
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WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE 

II. 

h       m 

h       m 

h       m 

h      m 

Jan. 

2 

i6  53.6 

March 

2Z 

19     8.4 

June 

7 

2Z    Z2.8 

Aug. 

25 

2  4Z.8 

6 

6  lo.g 

25 

8  Z6.7 

zz 

zo  29.7 

28 

z6    4.9 

9 

19  26.8 

28 

2Z    24.1 

14 

23  46.4 

Sept 

z 

5  28.  z 

13 

8  430 

April 

z 

ZO  32.4 

z8 

Z3     4.2 

4 

z8  51.4 

i6 

21  57.8 

4 

23  39-8 

22 

2   2Z.8 

8 

8  Z4.8 

2C 

zz  Z2.9 

8 

Z2  48.7 

25 

25  40.6 

zz 

ax  38.3 

24 

0  26.6 

Z2 

z  56.8 

29 

4  59.3 

27 

13  40.7 

15 

Z5    6.0 

July 

2 

z8  18.6 

31 

2  53.1 

19 

4  145 

6 

7  38.0 

Nov. 

14 

22  43.7 

Feb. 

3 

16    6.2 

22 

Z7  24.6 

9 

20  58.1 

z8 

Z2      6.7 

7 

5  176 

26 

6  34.1 

13 

zo  Z8.2 

22 

z  29.6 

lo 

z8  29.5 

29 

19  44.9 

z6 

23  39  0 

25 

X4  52.3 

14 

7  40  I 

May 

3 

8  55.3 

20 

Z2   59.8 

29 

4  14.8 

17 

20  50.9 

6 

22    7.1 

24 

2   2Z.I 

Dec. 

2 

17  37.2 

21 

10    0.5 

zo 

zz  18.6 

27 

15   42.4 

6 

6  59.4 

24 

23  10.5 

14 

0  31.4 

31 

5      4-2 

9 

20  2Z.3 

28 

Z2  19.3 

^7 

13  43.9 

Aug. 

3 

z8  26.  z 

13 

9  43.0 

March 

4 

z  28.5 

21 

2   57.9 

7 

7  48.4 

z6 

23    4-6 

7 

14  36.5 

24 

z6  ZZ.5 

zo 

2Z    ZO.7 

20 

Z2  25.8 

11 

3  45.3 

28 

5  26.4 

14 

zo  33.2 

24 

z  46.9 

M 

z6  52.8 

31 

z8  4Z.2 

17 

23  55  9 

27 

15    7.8 

i8 

6     z.z 

June 

4 

7  570 

2Z 

13  18.7 

31 

4  28.3 

SATELLITE 

III. 

h       m 

h       m 

h       m 

h       m 

Jan. 

7 

15  25.3 

March 

27 

5  49.9 

June 

13 

20  39.2 

Aug. 

31 

z8  48.2 

14 

Z9  14  8 

AprU 

3 

9     6.2 

2Z 

0  36.0 

Sept. 

7 

23  12.2 

21 

23     0.3 

zo 

Z2   23.7 

28 

i  36-0 

29 

2  40.8 

17 

15  43  3 

July 

5 

8  39.8 

Feb. 

5 

6  16.3 

24 

19  •  5-9 

Z2 

Z2  46.7 

Nov. 

z8 

19  38.2 

12 

9  47.7 

May 

z 

22  32.6 

19 

z6  56.5 

26 

0     1.4 

19 

13  14.4 

9 

2    2.9 

26 

2Z      9.6 

Dec. 

3 

4  23  4 

26 

z6  38.1 

z6 

5  37.5 

Aug. 

3 

I   25.4 

zo 

8  43.0 

March 

5 

19  58.6 

23 

9  z6.o 

zo 

5  43  7 

17 

13     0.5 

12 

23  17.2 

30 

Z2   59.0 

17 

zo    3.6 

24 

17  16.3 

20 

2  33-7 

June 

6 

z6  46.8 

24 

14  25.2 

31 

2Z  28.6 

SATELLITE 

IV. 

h       m 

h       m 

h       m 

h       m 

Jan. 

lO 

4     4-5 

AprU 

3 

8  ZZ.9 

June 
July 

25 

z6     7.6 

Nov. 

24 

4     2.8 

26 

20  52.7 

19 

22  36.7 

Z2 

zo  38.5 

Dec. 

zz 

0    6.0 

Feb. 

12 

12  42.4 

May 

6 

13  39-2 

29 

5  48.8 

27 

19  419 

March 

I 

3  40-3 

23 

5  33-5 

Aug. 

15 

z  3Z.0 

17 

z8     1.9 

June 

8 

22  23.4 

31 

21  37-4 

30 
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WASHINGTON  MEAN  TIME.                                                U 

JANUARY.                                                                                     II 

d     h    m       B 

d     h    m       s 

d     h   m       s 

1     I  36  41.2 

I. 

Ec. 

Dis. 

11     6  3Z 

m. 

Tr. 

Eg. 

SI  17     z  46.Z 

ni.* 

Ec. 

Dis. 

4  42 

IV. 

Sh. 

In. 

10  41 

n. 

Sh. 

In. 

19  48     Z.O 

III. 

Ec. 

Re. 

5     4 

I. 

Oc. 

Re. 

13  II 

II.* 

Tr. 

In. 

21  45 

III. 

Oc 

Dis. 

7     4 

IV. 

Sh. 

Eg. 

13  20 

11.* 

Sh. 

Eg. 

2S    0  16 

III. 

Oc 

Re. 

22  43 

I. 

Sh. 

In. 

15  42 

11* 

Tr. 

Eg. 

a  31 

II. 

Sh. 

In. 

23  57 

I. 

Tr. 

In. 

16  26    7.6 

L* 

Ec. 

Dis. 

4  54 

II. 

Tr. 

In. 

a   I   0 

I. 

Sh. 

Eg 

19  51 

I. 

Oc. 

Re. 

5    9 

II. 

Sh. 

Eg. 

2    13 

I. 

Tr. 

Eg. 

la  13  33 

I.* 

Sh. 

In. 

7  15  32.1 

I. 

Ec. 

Dis. 

13    7  391 

II.» 

Ec. 

Dis. 

14  46 

I.* 

Tr. 

In. 

7  23 

II. 

Tr. 

Eg. 

18  zo 

II.* 

Oc. 

Re. 

15  49 

I.* 

Sh. 

Eg. 

10  36 

I. 

Oc. 

Re. 

20    4  54.1 

I. 

Ec. 

Dis. 

17    0 

I.* 

Tr. 

Eg. 

»8     423 

I. 

Sh. 

In. 

23  32 

I. 

Oc. 

Re. 

IS    5    0  55.5 

II. 

Ec. 

Dis. 

5  31 

I. 

Tr. 

In. 

8  17  II 

!.• 

Sh. 

In. 

9  58 

II. 

Oc. 

Re. 

6  39 

I. 

Sh. 

Eg. 

x8  26 

I* 

Tr. 

In. 

10  54  20.7 

I. 

Ec. 

Dis. 

7  46 

I. 

Tr. 

is. 

18  55 

III. 

Sh. 

In. 

14  19 

I* 

Oc. 

Re. 

20  53  39  4 

II. 

Ec 

19  28 

L 

Sh. 

Eg. 

14    8     z 

I. 

Sh. 

In. 

24     z  41 

II. 

Oc 

Re. 

20  41 

I. 

Tr. 

Eg. 

9  13 

I. 

Tr. 

In. 

I  43  45.0 

I. 

Ec 

Dis. 

21  54 

III. 

Sh. 

Eg. 

10  18 

I. 

Sh. 

Eg. 

5     3 

I. 

Oc. 

Re. 

4    0    2 

III. 

Tr. 

In. 

II  28 

I.* 

Tr. 

Eg. 

22  51 

I. 

Sh. 

In. 

2  40 

ITT, 

Tr. 

Eg. 

13     3  347 

III.* 

Ec. 

Dis. 

23  59 

I. 

Tr. 

In. 

8    8 

II. 

Sh. 

In. 

15  50  55  3 

III.* 

Ec. 

Re. 

25     I     8 

I. 

Sh. 

Eg. 

10  40 

II. 

Tr. 

In. 

17  58 

III.* 

Oc. 

Dis. 

2  13 

I. 

Tr. 

Eg. 

10  47 

II. 

Sh. 

Eg. 

20  32 

III. 

Oc. 

Re. 

647 

III. 

Sh. 

In. 

13  12 

II.* 

Tr. 

Eg. 

23  58 

II. 

Sh. 

In. 

9  44 

III. 

Sh. 

Eg. 

14  33  "o 

I.* 

Ec. 

Dis. 

16     2  26 

II. 

Tr. 

In. 

ZI  28 

III.* 

Tr. 

In. 

18     0 

I.* 

Oc. 

Re. 

2  36 

11. 

Sh. 

Eg. 

13  57 

III.* 

Tr. 

Eg. 

6  II  40 

I. 

Sh. 

In. 

456 

II. 

Tr. 

Eg. 

15  48 

11* 

Sh. 

In. 

12  54 

I.* 

Tr. 

In. 

5  22  35.0 

I. 

Ec. 

Dis. 

18    6 

II* 

Tt. 

In. 

13  56 

L* 

Sh. 

Eg. 

8  46 

I. 

Oa 

Re. 

18  25 

11* 

Sh. 

Eg. 

15    9 

I.* 

Tr. 

Eg. 

16     2  30 

I. 

Sh. 

In. 

20  12     Z.6 

I. 

Ec. 

Dis. 

6     2  25  38.2 

II. 

Ec. 

Dis. 

3  41 

L 

Tr. 

In. 

20  35 

II. 

Tr. 

Eg. 

7  27 

II. 

Oc. 

Re. 

446 

I. 

Sh. 

Eg. 

23  31 

I. 

Oc 

Re. 

9     I  24.0 

I. 

Ec. 

Dis. 

556 

I. 

Tr. 

Eg. 

a«    9 .46  33.7 

IV. 

Ec 

Dis. 

12  29 

!.• 

Oc. 

Re. 

18  18  10.2 

11* 

Ec 

Dis. 

II  17  11.5 

IV.* 

Ec. 

Re. 

T    6    8 

I. 

Sh. 

In. 

23  13 

II. 

Oc. 

Re. 

17  20 

I.* 

Sh. 

In. 

7  22 

I. 

Tr. 

In. 

23  50  47-6 

I. 

Ec. 

Dis. 

18  26 

I.* 

Tr. 

In. 

8  24 

I. 

Sh. 

Eg. 
Dis. 

IT    3  14 

I. 

Oc. 

Re. 

19  36 

I. 

Sh. 

Eg. 

9    6    Z.O 

III. 

Ec. 

20  58 

I. 

Sh. 

In. 

20  41 

I. 

Tr. 

Eg. 

9  37 

I. 

Tr. 

Eg. 

22    9 

I. 

Tr. 

In. 

2T  10  II  57.1 

II. 

Ec. 

Dis. 

II  54  27.0 

III. 

Ec. 

Re. 

22  43 

IV. 

Sh. 

In. 

14  40  15.7 

I.* 

Ec 

Dis. 

14    7 

III.* 

Oc. 

Dis. 

23  14 

I. 

Sh. 

Eg. 

14  55 

11* 

Oc. 

Re. 

z6  44 

III.* 

Oc. 

Re. 

18     0  24 

I. 

Tr. 

Eg. 

17  58 

I.* 

Oc 

Re. 

21  25 

II. 

Sh. 

In. 

0  52 

IV. 

Sh. 

Eg. 

28  II  48 

I.* 

Sh. 

In. 

23  56 

II. 

Tr. 

In. 

2   50 

III. 

Sh. 

In. 

12  54 

I.* 

Tr. 

In. 

8     0     3 

II. 

Sh. 

Eg. 

548 

III. 

•Sh. 

Eg. 

14     4 

I* 

Sh, 

Eg. 

2  27 

II. 

Tr. 

Eg. 

7  44 

III. 

Tr. 

In. 

15     8 

I.* 

Tr. 

Eg. 

3  29  38.5 

I. 

Ec. 

Dis. 

zo  16 

III. 

Tr. 

Eg. 

20  59  24.1 

III. 

Ec 

Dis. 

6  56 

I. 

Oc. 

Re. 

13  14 

II.* 

Sh. 

In. 

23  44  331 

III. 

Ec 

Re. 

9    0  36 

I. 

Sh. 

In. 

15  40 

II.* 

Tr. 

In. 

29     I  27 

III. 

Oc. 

Dis. 

I  50 

I. 

Tr. 

In. 

15  52 

II.* 

Sh. 

Eg. 

3  55 

III. 

Oc 

Re. 

2  53 

I. 

Sh. 

Eg. 

18  10 

II.* 

Tr. 

Eg. 
Dis. 

5     4 

II. 

Sh. 

In. 

4     5 

I. 

Tr. 

Eg. 

z8  19    4.1 

I.* 

Ec. 

7  19 

II. 

Tr. 

In. 

15  42  50.0 

II.* 

Ec. 

Dis. 

21  42 

I. 

Oc. 

Re. 

7  42 

II. 

Sh. 

Eg. 

15  43    40 

IV.* 

Ec. 

Dis. 

19  15  26 

I.* 

Sh. 

In. 

9    8  30.5 

I. 

Ec 

Die. 

17  31  12.3 

IV.« 

Ec. 

Re. 

16  36 

I.* 

Tr. 

In. 

9  48 

n. 

Tr. 

Eg. 

20  42 

II. 

Oc. 

Re. 

17  43 

I.* 

Sh. 

Eg. 

12  25 

I.* 

Oc 

Re. 

21  57  51.1 

I. 

Ec. 

Dis. 

18  51 

I. 

Tr. 

Eg. 

80    6  17 

L 

Sh. 

In. 

10     I  23        « 

I. 

Oc. 

Re. 

20    7  36  21.7 

II. 

Ec. 

Dis. 

7  21 

I. 

Tr. 

In. 

19     5 

I. 

Sh. 

In. 

12  28 

II.* 

Oc. 

Re. 

8  33 

L 

Sh. 

Eg. 

20  18 

I. 

Tr. 

In. 

12  47  17.4 

I.* 

Ec. 

Dis. 

9  35 

I. 

Tr. 

Eg. 

21  21 

I. 

Sh. 

Eg. 

16    9 

I.* 

Oc. 

Re. 

23  29  z8.3 

II. 

Ec. 

Dis. 

22  33 

I. 

Tr. 

Ei. 

»1     9  55 

I. 

Sh. 

In. 

81     3  36  44a 

I. 

Ec. 

Dis. 

22  52 

III. 

Sh. 

In 

zi    4 

I.* 

Tr. 

In. 

4    7 

II. 

Oc 

Re. 

11     I  52 

III. 

Sh. 

Eg. 

za  II 

I.* 

Sh. 

Eg. 

65a 

I. 

Oc 

Re. 

1           3  56 

Ill 

Tr. 

In_ 

13  18               1* 

Tr. 

Eg.__ 

NoTS. — In.,  denotes  inRress;  Eg.,  egress;  Dis..  disappearance;  Re.,  reappearance;  So,  eclipse. 

Oc  denotes  occaltation:  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  WasHingtOQ. 
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WASHINGTON  MEAN  TIMK 


JANUARY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


'0 


d        r 


IIL 


IL 


■0 


d  r 

*  * 


IV. 


0 


Configurations  at  i^^  OO^  for  an  Inverting  Telescope. 


Day. 


West 


Bast 


%' 


0  4"  I- 


4-        -x  -20 


3* 


O  !•   3'  2* 


4' 


3"  2'*X   O 


Oi-4- 


3* 


O        -I      -a 


•31 


•3 


:t    -a    O 


zo 


O  !•  "4   3*       '2 


02" 


3-       -I      O 


"4 


Oi- 


3* 


13 


•3 


O    •!      •« 


14 


X-     -3  O 


X5 


2* 


4- 


z6 


3-     4- 


_^7| 

iiJ 

iiJ 

ao  I   

21  I £_ 

22  I  4* 

23  I M^ 

^4j 

i5j 

26  I 

27J 

28 10 1- 

29J 

3o| 


•4 


• 4" 


V     4-02- 


3'      4*      2 
•3 


O   I' 

O         -2 


•31-    o 


O  -I  -3 


I"  '2    3' 


3.         2- 


•I         3*   O     2' 


•3 


•2  !• 


•lO 


O      -I 


•3 


•4 


•I     '2  $• 


•I# 


*4 
4" 
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WASHINGTON  MEAN  TIME. 

FEBRUARY, 

d    h    m       t 

d    h   m       s 

d    h   m       t 

1     o  45 

I. 

Sh. 

In. 

9  22     3 

I. 

Tr. 

In. 

19  X4  20 

n.* 

Tt. 

In. 

148 

I. 

Tr. 

In. 

23  23 

I. 

Sh. 

Eg. 

X4  26 

m* 

Oc 

Re. 

3     I 

I. 

Sh. 

Eg. 

10     0  17 

I. 

Tr. 

Eg. 

14  47  42.1 

L* 

Ec. 

Dis. 

4    2 

I. 

Tr. 

Eg. 

15  23  36.4 

II.* 

Ec. 

Dis. 

Z5  20 

IL* 

Sh. 

Eg. 

xo  45 

III.* 

Sh. 

In. 

z8  26  x8.2 

I.* 

Ec. 

Dis. 

z6  48 

IL* 

Tr. 

Eg. 

13  4X 

III.* 

Sh. 

Eg. 

Z9  44 

II, 

Oc. 

Re. 

17  45 

L» 

Oc 

Re. 

15    8 

IIL* 

Tr. 

In. 

2Z  33 

I. 

Oc. 

Re. 

SO  zo  49 

IV* 

Sh. 

In. 

17  35 

III.* 

Tr. 

Eg. 

11  15  35 

I.* 

Sh. 

In. 

ZI  58 

1.* 

Sh. 

In. 

18  21 

II.* 

Sh. 

In. 

z6  29 

I.* 

Tr. 

la. 

Z2   25 

IV.* 

Sh. 

Eg. 

20  30 

II. 

Tr. 

In. 

Z7  51 

L* 

Sh. 

Eg. 

Z2   42 

L* 

Tr. 

S 

20  58 

II. 

Sh. 

Eg. 

x8  43 

I. 

Tr. 

Eg. 

14    13 

L* 

Sh. 

Eg. 

22    5     X.3 

I. 

Ec. 

Db. 

1»    3  52  50.0 

IV. 

Ec 

Dis. 

14   56 

L* 

Tr. 

Eg. 

22  59 

II. 

Tr. 

Eg. 

4  54  32.0 

III. 

Ec 

Dis. 

21     7  17  13.0 

IL 

Ec 

DiSL 

S    z  19 

I. 

Oc. 

Re. 

5     X     70 

IV. 

Ec. 

Re. 

9  15  59  I 

L* 

Ec. 

Dis. 

19  13 

I. 

Sh. 

In. 

7  37  27.5 

IIL 

Ec. 

Re. 

XI  14 

IL* 

Oc. 

Re. 

20  15 

I. 

.Tr. 

In. 

8  36 

III. 

Oc 

Dis. 

12  IX 

L* 

Oc. 

Re. 

2Z    30 

I. 

Sh. 

Eg. 

zo  ZZ 

II.* 

Sh. 

In. 

22    6  26 

I. 

Sh. 

In. 

22   29 

L 

Tr. 

E5. 

zi    0 

III.* 

Oc. 

Re. 

7    9 

L 

Tr. 

In. 

8  12  47  42.3 

II.* 

Ec. 

Z2     2 

11* 

Tr. 

In. 

842 

L 

Sh. 

Eg. 

16  33    16.0 

L* 

Ec. 

Dis. 

12  47 

IL* 

Sh. 

Eg. 

9  23 

L* 

Tr. 

Eg. 

z6  46 

IV.* 

Sh. 

In. 

X2  54  34-3 

L* 

Ec. 

Dis. 

22  40 

HL 

Sh. 

In. 

17  20 

II.* 

Oc. 

Re. 

14  30 

IL» 

Tr. 

Eg. 

as   I  33 

III. 

Sh. 

Eg. 

18  39 

IV.» 

Sh. 

Eg. 

15  59 

L* 

Oc 

Re. 

I  39 

IIL 

Tr. 

In. 

19  46 

I. 

Oc. 

Re. 

18  zo    4 

L* 

Sh. 

In. 

2  0 

IL 

Sh. 

In. 

4  13  42 

I.* 

Sh. 

In. 

zo  56 

L* 

Tr. 

In. 

328 

IL 

Tt. 

In. 

14  42 

L* 

Tr. 

In. 

Z2   20 

L* 

Sh. 

Eg. 

3  44  18.2 

I. 

Ec 

Dis. 

15  58 

I.* 

Sh. 

Eg. 

Z3  zo 

L* 

Tr. 

Eg. 

4   3 

IIL 

Tr. 

Eg. 

16  56 

I.* 

Tr. 

Eg. 

1*    4  41    51 

IL 

Ec 

Dis. 

436 

IL 

Sh. 

Eg. 

*    0  57    8.5 

III. 

Ec 

Dis. 

7  22  49.8 

L 

Ec 

Dis. 

5  56 

IL 

Tr. 

Eg. 

3  41  "I 

III. 

Ec. 

Re 

854 

II. 

Oc. 

Re. 

6  37 

L 

Oc 

Re. 

5    3 

III. 

Oc. 

Dis. 

zo  26 

L* 

Oc. 

Re, 

24    0  55 

I. 

Sh. 

In. 

7  29 

III. 

Oc. 

Re. 

15    4  32 

L 

Sh. 

In. 

I  35 

I. 

Tr. 

In. 

7  37 

II. 

Sh. 

In. 

5  23 

L 

Tr. 

In. 

3  10 

I. 

Sh. 

Eg. 

9  41 

IL 

Tr. 

In. 

6  48 

I. 

Sh. 

Eg. 

3  49 

I. 

Tr. 

Eg. 

zo  14 

II.* 

Sh. 

Eg. 

7  37 

I. 

Tr. 

Eg. 

20  35  53.4 

II. 

Ec 

Dis. 

ZZ      Z    3Z.2 

I.* 

Ec. 

Dis. 

z8  42 

III. 

Sh. 

In. 

22    12   37.0 

L 

Ec 

Dis. 

Z2     9 

n.* 

Tr. 

Eg. 

2Z   36 

III. 

Sh. 

Eg. 

25     0  25 

IL 

Oc. 

Re. 

»4  13 

I.* 

Oc. 

Re. 

22   Z4 

III. 

Tr. 

In. 

I     4 

I. 

Oc 

Re. 

•    8  zo 

I. 

Sh. 

In. 

23  27 

II. 

Sh. 

In. 

19  23 

L 

Sh. 

In. 

9    9 

L 

Tr. 

In. 

18    0  38 

m. 

Tr. 

Eg. 

20     Z 

L 

Tr. 

In. 

zo  26 

I.* 

Sh. 

Eg. 

z  zx 

IL 

Tr. 

In. 

21  39 

I. 

Sh. 

Eg. 

zx  23 

I.* 

Tr. 

Eg. 

•X  5Z    8.0 

I. 

Ec. 

Dis. 

22  15 

L 

Tr. 

Eg. 

T    2    5    6.7 

II. 

Ec. 

Dis. 

a    3 

IL 

Sh. 

Eg. 

26  12  49  53.4 

IIL* 

Ec 

dL 

5  29  45-7 

I. 

Ec. 

Dis. 

3  39 

IL 

Tr. 

Eg. 

15  17 

IL* 

Sh. 

In. 

632 

IL 

Oc. 

Re. 

4  52 

I. 

Oc 

Re. 

16  36 

IL* 

Tr. 

In. 

8  39 

I. 

Oc. 

Re. 

23    I 

L 

Sh. 

In. 

16  40  55.3 

L* 

Ec. 

Dis. 

8     2  39 

I. 

Sh. 

In. 

23  49 

L 

Tr. 

In. 

17  50 

IIL* 

Oc 

Re. 

336 

I. 

Tr. 

In. 

IT     z  Z7 

L 

Sh. 

Eg. 

17  53 

IL* 

Sh. 

Eg. 

4  55 

I. 

Sh. 

Eg. 

2    3 

I. 

Tr. 

Eg. 

19    4 

IL 

Tr. 

Eg. 

5  50 

I. 

Tr. 

Eg. 

17  59  40.6 

IL* 

Ec 

Dis. 

19  30 

I. 

Oc. 

Re. 

14  43 

III.* 

Sh. 

In. 

20  19  25.2 

L 

Ec. 

Dis. 

27  X3  51 

L* 

Sh. 

In. 

17  38 

III.* 

Sh. 

Eg. 

22     5 

II. 

Oc. 

Re. 

14  28 

L* 

Tr. 

In. 

18  42 

III. 

Tr. 

In. 

23  19 

I. 

Oc. 

Re. 

16    7 

L* 

Sh, 

Eg. 

20  54 

II. 

Sh. 

In. 

18  Z7  29 

L* 

Sh. 

In. 

16  42 

L* 

Tr. 

Eg. 

2X      7 

III. 

Tr. 

Eg. 

z8  16 

L* 

Tr. 

In. 

»8    9  53  30.0 

IL* 

Ec. 

Dis. 

22   52 

II. 

Tr. 

In. 

19  45 

I. 

Sh. 

Eg. 

II    9  136 

L* 

Ec. 

Dis. 

23   31 

II. 

Sh. 

Eg. 

20  30 

I. 

Tr. 

Eg. 

13  33 

IL* 

Oc. 

Re, 

23  58    3-1 

I. 

Ec. 

Dis. 

19    8  5X  59.2 

IIL 

Ec. 

Dis. 

13  56 

L* 

Oc 

Re. 

9     I  20 

II. 

Tr. 

Eg. 

XX  33  47.4 

IIL* 

Ec. 

Re. 

22     5  56.1 

IV. 

Ec. 

Dis 

3    6 

I. 

Oc. 

r;. 

12      3 

IIL* 

Oc. 

Dis. 

22  39  21.0 

IV. 

Ec. 

Re. 

21     7 

I._ 

_Sh^ 

In. 

12    44 

IL* 

_Sh^ 

In. 

NoTS.— In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc,  denotes  occolution;  Tr.,  transit  of  the  satellite;  Sb.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

FEBRUARY. 

Phases  of  the  Eclipses  of  the  Satellites  for  an 

Inverting  Telescope. 

L 

•a 

d 
III. 

''r\ 

W 

Kz) 

11. 

•  ^ 

d  r 
IV. 

r\ 

^ 

Ki 

Configurations  at  . 

r^Ji  00^  for  an  Inverting  Telescope. 

Day. 

West 

East 

I 

•X               03*         2- 

4- 

2 

3.    2- 

0       I- 

4- 

3 

•3 

•I     -20               4- 

4 

•3 

4-        Or 

2* 

5 

4- 

2-     0          -3 

-!• 

6 

4*                                       '2 

I-    0 

•3 

7 

4* 

0                 •1-2 

3- 

8 

•4 

I-                 0      3-       2- 

9 

•4 

3-2- 

0 

lO 

•4  3- 

•I    -2       0 

II 

t 

0        I- 

•2 

12    02- 

0     -3 

•i#-4# 

13 

•2 

I-  0 

•4       "3 

M 

0             -1-2 

3* 

•4 

15 

I-                0            3-     2- 

•4 

i6 

1- 

3 

0                        -I 

•4 

17 

3- 

•1-a         0 

4* 

i8 

•3 

0       I- 

•2 

4' 

19  I02- 

•I   0 

4- 

•3# 

2o|Oi- 

•2 

0    4- 

•3 

21  1 

4" 

0     .? 

3* 

22  1 

4' 

r           0                3-2 

23  1 

4* 

%                0 

24| 

4' 

3- 

\               0 

25  1 

•4 

•3 

0           I- 

•2 

26  1 

•4 

•I     -30   2- 

27  1 

•4                 2- 

Oi- 

•3 

28  1 

•4              01 

3* 

470 
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WASHINGTON  MEAN  TIME. 

MARCH. 

d    h   m      • 

d     h    m       • 

d     h    m       t 

1     8  20 

I. 

Sh. 

In. 

11     432 

I. 

Oc. 

Re. 

31  20  23 

II. 

Oc 

Re. 

854 

!.• 

Tr. 

In. 

4  59 

II. 

Oc. 

Re. 

33  Z4    2 

I.* 

Sh. 

Ll 

10  36 

!.• 

Sh. 

Eg. 

23  ZI 

I. 

Sh. 

In. 

14    7 

I.* 

Tr. 

In. 

zi    8 

!.• 

Tr. 

Eg. 

23  3Z 

I. 

Tr. 

In. 

z6  z8 

I.* 

Sh. 

Eg. 

a  2  39 

III. 

Sh. 

In. 

IS    z  27 

I. 

Sh. 

Eg. 

z6  2Z 

L* 

Tr. 

Eg. 

4  34 

II. 

Sh. 

In. 

'  45 

I. 

Tr. 

Eg. 

38  zz  z8    2.2 

I.* 

Ec 

Dis. 

5   a 

III. 

Tr. 

In. 

20  24 

II. 

Sh. 

In. 

Z2    Z4 

II.* 

Sh. 

In. 

5  30 

III. 

Sh. 

Eg. 

20  27  40.  z 

I. 

Ec. 

Dis. 

Z2   22 

II.* 

Tr 

In. 

5  37  34-2 

I. 

Ec. 

Dis. 

20  46  38.0 

III. 

Ec. 

Dis. 

13  33 

I.* 

Oc 

Re. 

5  43 

II. 

Tr. 

In. 

2Z      4 

II. 

Tr. 

In. 

14  33 

III.* 

Sh. 

In. 

7    9 

II. 

Sh. 

Eg. 

22  58 

I. 

Oc. 

Re. 

14  49 

n.* 

Sh. 

Eg. 

726 

III. 

Tr. 

Eg. 

22  59 

II. 

Sh. 

Eg. 

14  50 

II.* 

Tr. 

Eg. 

8  zz 

II. 

Tr. 

Eg. 

23  32 

II. 

Tr. 

Eg. 

14  53 

III.* 

Tr. 

In. 

8  22 

I.» 

Oc. 

Re. 

18    0  30 

III. 

Oc 

Re. 

Z7   2Z 

III.* 

Sh. 

Eg. 

8    a  48 

I. 

Sh. 

In. 

17  39 

I.* 

Sh. 

In. 

Z7   2Z 

m.* 

Tr. 

Eg. 

3  20 

L 

Tr. 

In. 

17  57 

I. 

Tr. 

In. 

34    8  31 

L* 

Sh. 

In. 

5    4 

I. 

Sh. 

Eg. 

19  55 

I. 

Sh. 

Eg. 

833 

I.* 

Tr. 

In. 

5  34 

I. 

Tr. 

Eg. 

20  zz 

I. 

Tr. 

Eg. 

zo  46 

I.* 

Sh. 

Eg. 

23  12  Z5.2 

II. 

Ec. 

Dis. 

14  Z4  56    2.0 

I.* 

Ec. 

Dis. 

zo  47 

L* 

Tr. 

& 

405  54  6 

I. 

Ec. 

Dis. 

Z5    6  29.8 

IL* 

Ec. 

Dis. 

»5     5  45 

I. 

Oc 

2  42 

II. 

Oc. 

Re. 

Z7  24 

I.* 

Oc. 

Re. 

7    2    7.4 

IL* 

Ec 

Dis. 

248 

I. 

Oc. 

Re. 

18    7 

II. 

Oc. 

Re. 

7  59 

L* 

Oc 

Re. 

2Z    VJ 

I. 

Sh. 

In. 

16  Z2    8 

I.* 

Sh. 

In. 

9  31  530 

IL* 

Ec 

Re. 

2Z   46 

I. 

Tr. 

In. 

12  23 

I.* 

Tr. 

In. 

23    6 

IV. 

Sh. 

In. 

23  33 

I. 

Sh. 

Eg. 

14  24 

L* 

Sh. 

Eg. 

23  51 

IV. 

Sh. 

Eg. 

600 

L 

Tr. 

Eg. 

14  37 

I.* 

Tr. 

Eg. 

88    259 

L 

Tr. 

In. 

z6  47  53.6 

III.« 

Ec. 

Dis. 

16    9  24  25  7 

I.* 

Ec. 

Dis. 

3    0 

L 

Sh. 

In. 

17  51 

II.« 

Sh. 

In. 

9  41 

II.* 

Sh. 

In. 

5  13 

L 

Tr. 

Eg. 

z8  34  M-2 

I. 

Ec. 

Dia. 

zo  zo 

II.* 

Tr. 

In. 

5  15 

I. 

Sh. 

Eg. 
Dis, 

z8  50 

II. 

Tr. 

In. 

10  35 

III.* 

Sh. 

In. 

37    0  zz 

L 

Oc 

20  26 

II. 

Sh. 

Eg. 

II  37 

III.* 

Tr. 

In. 

z  29 

IL 

Tr. 

In.    ' 

21   IZ 

III. 

Oc. 

Re. 

IZ  50 

I.* 

Oc. 

Re. 

I  31 

IL 

Sh. 

^    1 

2Z    14 

L 

Oc. 

Re. 

Z2  z6 

11* 

Sh. 

Eg. 

2  25  Z7.6 

L 

Ec 

Re. 

2Z  z8 

II. 

Tr. 

Eg. 

Z2  38 

II.* 

Tr. 

Eg. 

3  57 

IL 

Tr. 

Eg. 

«  15  45 

!.• 

Sh. 

In. 

13  24 

III.* 

Sh. 

Eg. 

4    5 

IL 

Sh. 

Eg. 

Z6   Z2 

!.♦ 

Tr. 

In. 

14    3 

III.* 

Tr. 

Eg. 

4  35 

IIL 

Oc 

Dis. 

z8     z 

I.» 

Sh. 

Eg. 

IT    6  37 

I. 

Sh. 

In. 

7  19  22.5 

III.* 

Ec 

Re. 

z8  26 

I. 

Tr. 

Eg. 

6  49 

I. 

Tr. 

In. 

2z  25 

I. 

Tr. 

In. 

T  12  29  55.7 

II.* 

Ec. 

Dis. 

852 

I.* 

Sh. 

Eg. 

2Z  28 

L 

Sh. 

In. 

13    2  34.4 

!.• 

Ec. 

Dis. 

9    3 

I.* 

Tr. 

Eg. 

23  39 

L 

Tt. 

Eg. 

15  40 

!• 

Oc. 

Re. 

18     3  52  50.1 

I. 

Ec. 

Dis. 

23  44 

L 

Sh. 

Eg. 
Dis. 

15  50 

IL* 

Oc. 

Re. 

4  25  23.Z 

II. 

Ec 

Dis. 

38  z8  36 

L 

Oc 

9  zo  Z4 

!.• 

Sh. 

In. 

615 

I. 

Oc. 

Re. 

20  zo 

n. 

Oc 

Dis. 

10  39 

L* 

Tr. 

In. 

7  15 

II.* 

Oc. 

Re. 

20  53  42.6 

L 

Ec 

Re. 

Z2  30 

!.• 

Sh. 

Eg. 

19     I     5 

I. 

Sh. 

In. 

22  49  32.7 

IL 

Ec. 

Re. 

12  53 

I.* 

Tr. 

Eg. 

I  15 

I. 

Tr. 

In. 

39  15  5Z 

I.* 

Tr. 

In. 

»    4  55 

IV. 

Sh. 

In. 

3  21 

I. 

Sh. 

Eg. 

15  57 

L* 

Sh. 

In. 

6  zo 

IV. 

Sh. 

Eg. 

3  29 

I. 

Tr. 

Eg. 

18    5 

L 

Tr. 

Eg. 

6  36 

III. 

Sh. 

In. 

22  21  Z3.Z 

I. 

Ec. 

Dis. 

Z8   Z2 

L 

Sh. 

Eg. 

7    7 

II. 

Sh. 

In. 

22  58 

II. 

Sh. 

In. 

80  Z3    2 

L* 

Oc 

Dis. 

7  30  56.3 

I. 

Ec. 

Dis. 

23  16 

II. 

Tr. 

In, 

14  35 

IL* 

Tr. 

In. 

7  57 

II.* 

Tr. 

In. 

20    0  4Z 

I. 

Oc 

Re. 

14  48 

IL* 

Sh. 

In. 

8  20 

III.* 

Tr. 

In. 

0  44  54.0 

III. 

Ec 

Dis. 

Z5  22    7.8 

L* 

Ec 

Re. 

9  27 

III.* 

Sh. 

Eg. 

I  33 

II. 

Sh. 

Eg. 

17    4 

IL* 

Tt. 

Eg. 

9  42 

II.* 

Sh. 

Eg. 

I  44 

II. 

Tr. 

Eg. 

Z7  22 

II. 

Sh. 

Eg. 

zo    6 

I.* 

Oc. 

Re. 

3  47 

III. 

Oc. 

Re. 

z8    8 

III. 

Tr. 

In. 

zo  25 

II.* 

Tr. 

Eg. 

19  34 

I. 

Sh. 

In. 

z8  32 

III. 

Sh. 

In. 

zo  45 

III.* 

Tr. 

Eg. 

19  41 

I. 

Tr. 

In. 

20  39 

III. 

Tr. 

Eg. 

10    442 

I. 

Sh. 

In. 

2Z  49 

I. 

Sh. 

Eg. 

2Z    Z9 

III. 

Sh. 

Eg. 

5     5 

I. 

Tr. 

In. 

2z  55 

I. 

Tr. 

Eg. 

81  zo  Z7 

L* 

Tr. 

In.    1 

6  58 

I. 

Sh. 

Eg. 

31   z6  49  37.0 

I.* 

Ec 

Dis. 

zo  25 

L* 

Sh. 

In. 

7  19 

I. 

Tr. 

Eg. 

17  43  11.2 

II.* 

Ec 

Dis. 

Z2   3Z 

L* 

Tt. 

Eg. 

11     z  48  45-5 

II. 

Ec. 

Dis. 

19    7 

I. 

Oc 

Re. 

12  4Z 

L* 

Sh. 

Eg.    1 

1           X  59  18.7 

I. 

Ec. 

Dis. 

Mots.— In.,  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Be.,  eclipse. 

OCiv  denotes  occnlution ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washingtoa 
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WASHINGTON  MEAN  TIMK 

MARCH. 

Phases  of 

the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

%  1 

r^ 

d 

* 

III. 

r^ 

^ 

:3 

K:y 

II. 

*  (— 

-"^ 

IV.     No  Eclipse. 

r\ 

1 

J 

W 

^ 

-_y 

Configurations 

at  12^  JO"  for  an  Inverting  Telescope. 

Day. 

West 

Bast. 

I 

I-      O         -4               I                                                                  II 

2 

V       O        -I 

•4 

3 

3* 

•2    1-                     O 

•4 

4 

•3 

O                     X'  -2 

'4 

5 

•I  -3        O           2- 

4* 

6 

2-                         O        I-               -3 

4' 

7 

..'o 

•3    4- 

8 

Oi- 

o 

9 

04' 

\   O     -I 

lO 

3'     4* 

•2         !•                  O 

ZI 

4* 

•3 

o          ? 

12 

4* 

?        o 

13 

4 

• 

2-                        O           I-       -3 

14  1 

•4 

3     O 

•3 

islOi- 

•4 

O                          -2  3- 

16  lOa- 

Or 

•4 

O-i 

17  1 

3- 

•2             I-    -4  O 

i8| 

•3 

O           -a-i    -4 

19  1 

O 

'4 

20  1 

2-                             O                    ,? 

•4 

21  1 

3        O 

•3 

•4 

22  1 

O  I*              •« 

3' 

4- 

23  |0«- 

0  3- 

4-                 •!• 

«4| 

3- 

•2                       !•        O 

4- 

»5| 

•3 

O      'i 

26  1 

•3      '...             O                     a- 

27! 

4* 

2-                     O          '3    I* 

28 

4' 

^.        o 

•3 

29 

4- 

O          I-                    -2 

3* 

3° 

'4 

•lO    «-3- 

31 

•4 

V                I-  O 

^1 
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WASHINGTON  MEAN  TIME.                                              || 

APRIL. 

d     h    m      t 

d    h    m     s 

d     h   m     s 

1     7  28 

!• 

Oc. 

Dis. 

11     3    8 

I. 

Tr. 

Eg. 

21     6  30 

III. 

Sh. 

In. 

9  18 

!!.• 

Oc. 

Dis. 

3  32 

I. 

Sh. 

Eg. 

64Z 

HI. 

Tr. 

Eg. 

9  50  36-5 

!.• 

Ec. 

Re. 

22     4 

I. 

Oc. 

Dis. 

9  13 

IIL* 

Sh. 

Eg. 

12    8  20.0 

II/ 

Ec. 

Re. 

IS    0  4Z  24.5 

I. 

Ec. 

Re. 

15  32 

L* 

Tr. 

Lb. 

»    4  43 

L 

Tr. 

In. 

0  42 

11. 

Oc. 

Dis. 

z6    9 

I. 

Sh. 

In. 

4  54 

I. 

Sh. 

In. 

4    2  37.6 

11. 

Ec. 

Re. 

Z746 

I. 

Tr. 

Eg. 

6  57 

!.• 

Tr. 

Eg. 

Z9  20 

I. 

Tr. 

In. 

z8  24 

I. 

Sh. 

Ef 

7    9 

1/ 

Sh. 

Eg. 

19  46 

I. 

Sh. 

In. 

22  Z2  4Z 

L* 

Oc. 

Dis. 

8    I  54 

L 

Oc 

Dis. 

21  34 

I. 

Tr. 

Eg. 

15  32  33.x 

I.* 

Ec 

Re. 

3  41 

II. 

Tr. 

In. 

22    I 

I. 

Sh. 

Eg. 

z6    9 

II. 

Oc. 

Dis. 

4    5 

II. 

Sh. 

In. 

18  z6  30 

I. 

Oc. 

Dis. 

19  58    3.7 

n. 

Ec 

Re. 

4  19    25 

I. 

Ec. 

Re. 

19     X 

11. 

Tr. 

In. 

28    9  58 

L* 

Tt. 

In. 

6  iz 

II. 

Tr. 

Eg. 

Z9    9  540 

I. 

Ec. 

Re. 

zo  38 

!.• 

Sh. 

In. 

6  39 

II. 

Sh. 

Eg. 

19  56 

11. 

Sh. 

In. 

Z2    Z3 

L* 

Tr. 

Eg. 

7  50 

III.* 

Oc. 

Dis. 

2Z  32 

n. 

Tr. 

Eg. 

12  53 

L* 

Sh. 

Eg. 

XI  i6  23.4 

III.* 

Ec. 

Re. 

22  30 

II. 

Sh. 

Eg. 

24    7    8 

I. 

Oc 

Dis. 

23    9 

I. 

Tr. 

In. 

14    0  43 

m. 

Tr. 

In. 

zo    z    4.5 

I.* 

Ec. 

Re. 

23  22 

I. 

Sh. 

In. 

2  3Z 

III. 

Sh. 

In. 

zo  25 

II.* 

Tr. 

In. 

4     I  23 

I. 

Tr. 

Eg. 

3  19 

III. 

Tr. 

Eg. 

zz  48 

IL* 

Sh. 

In. 

138 

I. 

Sh. 

Eg. 

5  15 

III. 

Sh. 

Eg. 

12  57 

IL* 

Tr. 

Eg. 

20  20 

I. 

Oc. 

Dis. 

Z3  46 

L* 

Tr. 

In. 

Z4  2Z 

11.* 

Sh. 

Eg. 

22   25 

II. 

Oc. 

Dis. 

14  14 

I.* 

Sh. 

In. 

Z7  46 

III. 

Oc 

dL. 

22  47   29.7 

I. 

Ec. 

Re. 

16    z 

I.* 

Tr. 

Eg. 

20  26 

III. 

Oc. 

Re. 

6     z  26    3.Z 

11. 

Ec. 

Re. 

x6  30 

I. 

Sh. 

Eg. 

20  37  340 

IIL 

Ec 

Dis. 

17  35 

I. 

Tr. 

In. 

16  10  56 

!• 

Oc. 

Dis. 

23    8  55.1 

IIL 

Ec 

Re. 

17   51 

I. 

Sh. 

In. 

Z3  38  26.2 

I.* 

Ec. 

Re. 

25    4  25 

L 

Tr. 

In. 

19  49 

I. 

Tr. 

Eg. 

13  50 

11* 

Oc. 

Dis. 

5    7 

L 

Sh. 

In. 

20    6 

L 

Sh. 

Eg. 

Z7  21  26.8 

II. 

Ea 

Re. 

6  40 

I. 

Tr. 

Eg. 

•  Z4  46 

I* 

Oc. 

Dis. 

16    8  Z3 

I.* 

Tr. 

In. 

7  22 

L* 

Sh. 

Eg. 

z6  48 

!!.• 

Tr. 

In. 

843 

I.* 

Sh. 

In. 

26     z  34 

L 

Oc 

Dis. 

Z7  Z5  57.6 

I. 

Ec. 

Re. 

zo  27 

I.* 

Tr. 

Eg. 

4  29  38.1 

L 

Ec 

Re. 

Z7  22 

II. 

Sh. 

In. 

zo  58 

I.* 

Sh. 

Eg. 

518 

IL 

Oc 

Dis. 

Z9  18 

II. 

Tr. 

Eg. 

IT    5  22 

I. 

Oc. 

Dis. 

9  15  53-5 

IL* 

Ec 

Re. 

Z9  56 

II. 

Sh. 

Eg. 

8    6  55.0 

1.* 

Ec. 

Re. 

22  5z 

I. 

Tr. 

In. 

21  25 

III. 

Tt. 

In. 

8    9 

11/ 

Tr. 

In. 

23  35 

L. 

Sh. 

In. 

22  32 

III. 

Sh. 

In. 

9  14 

II.* 

Sh. 

In. 

2T    z    6 

L 

Tr. 

Eg. 

23  58 

III. 

Tr. 

Eg. 

zo  40 

II.* 

Tr. 

Eg. 

z  50 

I. 

Sh. 

Eg. 

7    z  Z7 

IIL 

Sh. 

Eg. 

zz  47 

II.* 

Sh. 

20    z 

I. 

Oc 

Dis. 

Z2      Z 

I.* 

Tr. 

In. 

14  25 

III.* 

Oc. 

Dw. 

22  58  zz.z 

L 

Ec 

Re. 

Z2    20 

!.• 

Sh. 

In. 

Z9  zi  10.8 

III. 

Ec. 

Re. 

23  34 

n. 

Tt. 

In. 

Z4  z6 

!.• 

Tr. 

Eg. 

18    2  39 

I. 

Tr. 

In. 

28     z     5 

IL 

Sh. 

In. 

14  35 

I.* 

Sh. 

Eg. 

3  12 

I. 

Sh. 

In. 

2    6 

IL 

Tt. 

Eg. 

8     9  Z2 

L* 

Oc. 

Dis. 

4  53 

I. 

Tr. 

Eg. 

338 

IL 

Sh. 

Eg. 

zz  34 

II.* 

Oc. 

Dis. 

5  27 

I. 

Sh. 

Eg. 

7  26 

IIL* 

Tr. 

In, 

"  44  27.5 

I.* 

Ec. 

Re. 

23  49 

I. 

Oc. 

Dis. 

zo    7 

m.* 

Tr. 

Eg. 

X4  44  5Z.7 

II.* 

Ec. 

Re. 

19    2  35  27.2 

I. 

Ec. 

Re. 

zo  28 

m.* 

Sh. 

In. 

9    6  28 

I. 

Tr. 

In. 

2  59 

II. 

Oc. 

Dis. 

Z3  ZI 

IIL* 

Sh. 

Eg. 

6  48 

I. 

Sh. 

In. 

6  39  15.0 

II. 

Ec. 

Re. 

Z7  z8 

L 

Tr. 

In. 

8  42 

I.* 

Tr. 

Eg. 

2Z     5 

I. 

Tr. 

In. 

z8    4 

L 

Sh. 

In. 

9    4 

I.* 

Sh. 

Eg. 

2Z  40 

I. 

Sh. 

In. 

19  33 

L 

Tt. 

Eg. 

10    3  38 

I. 

Oc. 

Dis. 

23  20 

I. 

Tr. 

Eg. 

20  Z9 

I. 

Sh. 

Eg. 

5  55 

II. 

Tr. 

In. 

23  56 

I. 

Sh. 

E?. 

29  Z4  27 

L* 

Oc 

Dis. 

6  12  55.4 

I. 

Ec. 

Re. 

30  18  15 

21     1  59.5 

I. 

Oc. 

Dk 

Z7  26  47.4 

I. 

Ec 

Re. 

6  39 

II. 

Sh. 

In. 

I. 

Ec. 

Re. 

z8  29 

II. 

Oc. 

Dis. 

825 

II.* 

Tr. 

Eg. 

21  z6 

11. 

Tr. 

In. 

22  34  4Z.0 

IL 

Ec. 

Re. 

9  13 

II.* 

Sh. 

Eg. 

22  3Z 

II. 

Sh. 

In. 

80  zz  45 

L* 

Tr. 

In. 

zz    6 

III.* 

Oc. 

Dis. 

23  48 

II. 

Tr. 

Eg. 

X2  33 

L* 

Sh. 

In. 

15  13  32.1 

III.* 

Ec. 

Re. 

21     z     4 

II. 

Sh. 

Eg. 

Z4    0 

L* 

Tt. 

Eg. 

11     0  54 

I. 

Tr. 

In. 

4    3 

III. 

Tr. 

In. 

14  48 

L* 

Sh, 

Eg. 

z  17 

I. 

Sh. 

In. 

NoTB. — IiL,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  £&,  eclipse. 

Oc  denotes  occnlution;  TV.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  WaaUngtoiL 
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WASHINGTON  MEAN  TIME. 

APRIL. 

Phases 

^/  the  Eclipses  of  the  Satellites 

for  an  Inverting  Telescope. 

I. 

f^' 

III. 

r\  • 

\ \ 

O" 

KJ 

II. 

f^- 

IV. 

No  Friinsp     r : 1 

^ 

Configurations 

a/  11^  JO'"  for  an  Inverting  Telescope. 

Day. 

West 

East 

I 

•4  3- 

0 

I 

•20 

2 

•3 

•4       r           0 

2* 

3 

0:; 

•I 

4 

•2-1             0 

•4  *3 

5 

0 

I-      -2                  3'                '4 

.    ^1 

•I       0 

2-  3- 

•4 

,    7l 

V    3-                   Ox- 

'4 

1    8 

3- 

O-i 

4-         •2# 

.    9 

•3 

I-    0 

2-                                 4' 

io| 

^•       0 

•I                 4* 

•3# 

"1 

•2    I-                 04- 

•3 

12) 

4-                         0 

3- 

13  1 

4* 

0 

2-    3- 

14  1 

4" 

2-        3-             0 

r 

15 1         4- 

3- 

■2    0 

•i# 

16  1 

■4 

•3 

I-    0 

•2 

X7| 

•4 

10 

•I 

i8 

•4 

•2      I-               0 

•3 

19 

•4           0 

•2  -I                        3- 

20 

0 

%.    3- 

21 

2-           3-          0 

r                               -4 

22 

3- 

■2     -I   0 

•4 

23  Oi- 

•3 

0 

•2 

•4 

24|02- 

-3          0 

•I 

4' 

25 

•2           1-              0 

•3                                          4* 

26 

0 

•2      -I 

27  1 

0 

4."      3- 

|28| 

..'•    0 

1- 

29 

$• 

4- 

•2      I        0 

30 

4 

•3 

Oi- 

•2 

■ 
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MAY.                                                                                   j 

d     h     m      • 

d     h    m      8 

d    h    m      • 

1     854 

!.• 

Oc, 

Dis. 

"  23  35 

L 

Oc 

Dis. 

88  14  19 

I. 

Oc. 

Dis. 

XX  55  20.6 

!.• 

Ec. 

Re. 

12    2  46  56.4 

L 

Ec. 

Re. 

X7  38  47-3 

I. 

Ec 

Re. 

12  43 

!!.• 

Tr. 

In. 

4  X4 

n. 

Tr. 

In. 

19  51 

IL 

Tr. 

In. 

14  23 

IL« 

Sh. 

In. 

6  15 

IL 

Sh. 

In. 

22    8 

n. 

Sh. 

In. 

X5  x6 

II. 

Tr. 

Kg. 

648 

IL 

Tr. 

Eg. 

22  25 

IL 

Tr. 

Eg. 

x6  55 

II. 

Sh. 

Eg. 

847 

II.* 

Sh. 

Eg. 

88    039 

n. 

Sh. 

ss. 

2X    XI 

m. 

Oc. 

Dis. 

14  24 

III. 

Tr. 

In. 

5    9 

IV. 

Oc 

23  54 

III. 

Oc. 

Re. 

17  10 

III. 

Tr. 

Eg. 

5  58 

IV. 

Oc 

Re. 

S     0  37   X2.2 

IIL 

Ec. 

Dis. 

18  27 

III. 

Sh. 

In. 

7  51 

IIL* 

Oc. 

Dis. 

3    7  32.2 

III. 

Ec. 

Re. 

20  54 

I. 

Tr. 

In. 

10  41 

III* 

Oc 

Re. 

6   X2 

I. 

Tr. 

In. 

21     7 

ni. 

Sh. 

Eg. 

XX  39 

L* 

Tr. 

In. 

7    X 

I. 

Sh. 

In. 

21  54 

L 

Sh. 

In. 

X2  34  34.5 

m.* 

Ec 

Dis. 

827 

I.« 

Tr. 

Eg. 

23    9 

L 

Tr. 

Eg. 

X2  46 

I.* 

Sh. 

In. 

9  17 

I.« 

Sh. 

Eg. 

18    0    9 

I. 

Sh. 

E9. 

X3  54 

I. 

Tr. 

Eg. 

8     3  21 

I. 

Oa 

Dis. 

18    3 

I. 

Oc 

Du. 

X5    X    95 

in. 

Ec 

Re. 

6  23  55  8 

I. 

Ec. 

Re. 

21  15  36.2 

I. 

Ec. 

Re. 

15    2 

L 

Sh. 

Eg. 
Dis. 

7  39 

II.» 

Oc. 

Dis. 

23  X4 

II. 

Oc. 

Dis. 

84    847 

L* 

Oc. 

II  52  32.0 

II.« 

Ec. 

Re. 

14    3  47  52.0 

II. 

Ec. 

Re. 

12    7  27.4 

L* 

Ec. 

Re. 

4    0  39 

I. 

Tr. 

In. 

15  22 

I. 

Tr. 

In. 

X4  54 

II. 

Oc 

Dis. 

X  30 

L 

Sh. 

In. 

16  22 

I. 

Sh. 

In. 

19  42  15.0 

IL 

Ec. 

Re. 

a  54 

L 

Tr. 

Eg. 

X7  37 

I. 

Tt. 

Eg. 

86     6    6 

L 

Tr. 

In. 

3  45 

I. 

Sh. 

Eg. 

18  38 

L 

Sh. 

E^. 

7  X5 

L 

Sh. 

In. 

21  48 

I, 

Oc. 

Dis. 

16  12  30 

I.* 

Oc 

Dik 

8  22 

L* 

Tr. 

Eg. 

5    0  52  30.4 

I. 

Ec. 

Re. 

X5  44  X2.6 

L 

Ec 

Re. 

9  30 

L* 

Sh. 

Eg. 
Dis. 

X  53 

11. 

Tr. 

In. 

17  26 

II. 

Tr. 

In. 

88     3  15 

L 

Oc. 

3  40 

II. 

Sh. 

In. 

X9  33 

II. 

Sh. 

In. 

6  36    5.3 

I. 

Ec 

Re. 

4  26 

II. 

Tr. 

Eg. 

20    0 

II. 

Tr. 

Eg. 

9    4 

11* 

Tr. 

In. 

6x3 

II. 

Sh. 

Eg. 

22    5 

II. 

Sh. 

Eg. 

II  25 

IL* 

Sh. 

In. 

10  52 

III.^ 

Tr. 

In. 

18    4  X4 

III. 

Oc. 

Dis. 

XI  39 

IL* 

Tr. 

Eg. 

13  37 

III.* 

Tr. 

Eg. 

7    X 

III. 

Oc 

Re. 

X3  57 

IL 

Sh. 

Ei 

14  28 

III.* 

Sh. 

In. 

8  35  36.0 

III.* 

Ec. 

Dis. 

21  41 

III. 

Tr. 

In. 

X7    9 

III. 

Sh. 

Eg. 

9  49 

I.* 

Tr. 

In. 

87    0  31 

IIL 

Tr. 

Eg. 

19    6 

I. 

Tr. 

In. 

10  51 

I.* 

Sh. 

In. 

0  34 

L 

Tr. 

In 

X9  59 

I. 

Sh. 

In. 

IX    3  23.1 

III.* 

Ec. 

Re. 

X  44 

I. 

Sh. 

In. 

21  21 

I. 

Tr. 

Eg. 

12    4 

I.* 

Tr. 

Eg. 

2  26 

IIL 

Sh. 

In. 

22  14 

I. 

Sh. 

E^. 

X3    6 

I.* 

Sh. 

Eg. 

2  50 

I. 

Tr. 

Eg 

•  x6  15 

I. 

Oc 

Dw. 

17    657 

I. 

Oc. 

Dis. 

3  59 

I. 

Sh. 

Eg. 

19  21    8.6 

I. 

Ec. 

Re. 

10  12  51.3 

I.* 

Ec 

Re. 

5    4 

IIL 

Sh. 

Eg. 

20  51 

II. 

Oc. 

Dis. 

X2   27 

II.* 

Oc. 

Dis. 

21  42 

I. 

Oc. 

dL 

7    I  IX  17.3 

II. 

Ec. 

Re. 

X7    5  44  0 

11. 

Ec 

Re. 

88     I     4  48.1 

I. 

Ec. 

Re. 

13  33 

!.• 

Tr. 

In. 

18    4  x6 

I. 

Tr. 

In. 

4    9 

IL 

Oc. 

Dis. 

14  28 

!• 

Sh. 

In. 

5  20 

I. 

Sh. 

In. 

9    0  49.8 

IL* 

Ec. 

Re. 

X5  48 

L 

Tr. 

Eg. 

631 

L 

Tr. 

Eg. 

19    2 

I. 

Tr. 

In. 

16  43 

I. 

Sh. 

Ef. 

7  35 

I.* 

Sh. 

Eg. 

20  12 

I. 

Sh. 

In. 

8  xo  41 

!• 

Oa 

Dis. 

19     I  25 

L 

Oc 

Dis. 

21  17 

L 

Tr. 

Eg. 

X3  49  43  5 

!.• 

Ec. 

Re. 

4  41  28.4 

I. 

Ec. 

Re. 

22  27 

I. 

Sh. 

Eg. 
Dis. 

15     3 

II. 

Tr. 

In. 

6  38 

II. 

Tr. 

In. 

89  16  10 

I. 

Oc 

16  58 

n. 

Sh. 

In. 

8  50 

IL* 

Sh. 

In. 

19  33  26.8 

I. 

Ec. 

Re. 

X7  37 

II. 

Tr. 

Eg. 

9  12 

II.* 

Tr. 

Eg. 

22  18 

n. 

Tr. 

In. 

X9  30 

II. 

Sh. 

Eg. 

IX  22 

II.* 

Sh. 

Eg. 

80    043 

n. 

Sh. 

In. 

9    0  40 

III. 

Oc. 

Dis. 

x8    0 

III. 

Tr. 

In. 

0  53 

IL 

Tr. 

Eg. 

3  26 

III. 

Oc. 

Re. 

20  48 

III. 

Tr. 

Eg. 

3  X4 

n. 

Sh. 

e|. 

Dis. 

4  36  20.6 

III. 

Ec. 

Dis. 

22  27 

III. 

Sh. 

In 

XI  34 

m.* 

Oc. 

7    5  X9.4 

III. 

Ec. 

Re. 

22  44 

L 

Tr. 

In. 

X3  30 

L 

Tr. 

In. 

8    0 

I.* 

Tr. 

In. 

23  49 

I. 

Sh. 

In. 

X4  24 

m. 

Oc 

Re. 

856 

!.• 

Sh. 

In. 

80     0  59 

I. 

Tr. 

Eg. 

X4  4X 

I. 

Sh. 

In. 

xo  15 

!• 

Tr. 

58- 

I     6 

III. 

Sh. 

Eg. 

X5  45 

L 

Tr. 

Eg. 

XX    X2 

I.* 

Sh. 

Eg. 

2     4 

I. 

Sh. 

Eg. 

x6  33  38.1 

in. 

Ec 

Dis. 

10    5    8 

I. 

Oc. 

Dis. 

19  52 

I. 

Oc 

Dis. 

i6  56 

L 

Sh. 

Eg. 

8  x8  20.4 

I.* 

Ec. 

Re. 

23  lo    9.8 

I. 

Ec. 

Re. 

18  59    0.7 

in. 

Ec 

Re. 

10    2 

II.» 

Oc 

Dis. 

81     I  41 

II. 

Oc. 

Dis. 

81  10  38 

L* 

Oc. 

DisL 

14  29   XO.X 

II.* 

Ec 

Re. 

6  24  23.2 

II. 

Ec. 

Re. 

IX  33 

IV.* 

Tr. 

In. 

11    2  27 

I. 

Tr. 

In. 

X7  II 

I. 

Tr. 

In. 

12  45 

IV.* 

Tr. 

Eg. 

3  25 

L 

Sh. 

In. 

x8  17 

I. 

Sh. 

In. 

14     2    8.0 

I. 

Ec. 

Re. 

4  42 

I. 

Tr. 

Eg. 

19  26 

I. 

Tr. 

Eg. 

17  24 

IL 

Oc 

Dis. 

5  40 

I. 

Sh. 

Eg. 

20  32 

I. 

Sh. 

Eg. 

22  18  40.6 

II. 

Ec. 

Re. 

NoTB.— In.,  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Be,  eclipse. 

Od  denotes  occnltation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow;  ^  Visible  at  Wuhingtoft 
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WASHINGTON  MEAN  TIME. 

MAY. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 

I. 

O- 

] 

ft* 

r 

W 

w 

II. 

r~^  • 

] 

rv    Mrk  T?/«i;t%c«>    h ^ 

W 

Configurations  at  ii^  oo™  for  an  Inverting  Telescope, 

Day. 

West 

£a8t. 

X 

4" 

•3                    0  2- 

■!• 

2 

•4 

2-                  X-         0                   -3 

3 

•4                                                   .,,^^^1                                         0                   •!          "2                           "3 

4 

•4                                      I-                0                       2-        3" 

5 

03- 

•4                  2-                  0                  1- 

6 

3*             -2    -I        -40 

7 

•3                                           0     X- 

8 

•3                      0       2-                                           -4 

•I« 

9 

2-                      X-    0              -3 

•4 

lO 

0           -x                                -3 

•4»# 

" 

X-               0                         2-         3- 

4* 

13 

2-         0    3'          "I                                         4' 

13 

3'     -2     -x              0                                      4* 

14 

•3                       0      ^;.  -2 

»5 

•3         4*            1  0              2- 

i6 

Ox- 

4-                 2-                          0      -3 

II 

17 

4*                                                             -2  0      -I                                -3                                                 II 

18 

4* 

I-             0                           -2          3- 

19 

•4 

2-    0 

«. 

•4                                             ?.      -I               0 

ai 

;                      0       I? 

a« 

•3         -4            'I        0                  2- 

»3 

2-                      Oi*  -4 

•3# 

24 

•2           0                                                 3 

-i« 

as 

I-         0                             -2             3-                -4                               II 

a6  lOa" 

0 

•4 

27 

0 

'4* 

a8 

3.                                                            0             -2  I- 

4" 

ag 

•3                     -I            0                    2-                                 4- 

30 

2-                 -30      I-                      4- 

3X 

•2             04'                              '3 

•X* 

1 
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JUNE. 

d     h    m       • 

d     h    m       8 

d     h    m       • 

1    7  58 

!.• 

Tr. 

In. 

11   zz  48 

II.* 

Oc. 

Re. 

20  23    9 

ni. 

Oc. 

Dis. 

9  zo 

I." 

Sh. 

In. 

zi  48  13.8 

II* 

Ec. 

Dis. 

21     2     3 

III. 

Oc 

Re. 

xo  13 

!• 

Tr. 

Eg. 

14  13  23.2 

II. 

Ec. 

Re. 

4  32  48.7 

III. 

Ec. 

Dis- 

II  25 

!.• 

Sh. 

Eg. 

22  47 

I. 

Tr. 

In. 

6  54  32.5 

m. 

Ec. 

Re. 

2    5    6 

I. 

Oc. 

Dis. 

12    0    3 

I. 

Sh. 

In. 

16  18 

L 

Oc 

Dis. 

9  30  470 

I.* 

Ec. 

Re. 

X    3 

L 

Tr. 

Eg. 

Z9  46  3Z.8 

I. 

Ec. 

Re. 

"  33 

II.* 

Tr. 

In. 

2  17 

I. 

Sh. 

Eg. 
Dis. 
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O&t  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Waahiagtoik 
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JULY. 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

!• 

S- 

0 

d 

r 

w 

HI.           \^__y 

II 

0  ' 

TV       M/^  T?/«i;rkoo       A ^ 

w 

Configurations  at  ^  oo^  for  an  Inverting  Telescope. 

Day. 

West 

East 

z 

2'                   0  Z*        3* 

4- 

a 

3-     -2                0                                              4- 

-z« 

3 

3.                                      J.       0                 4-      -2 

4 

•3        •             4'        0     2*      -I 

5 

4-        2-         z-                 0 

•3# 

6 

4*                                                                0              Z-                  -3 

•2# 

7 

4.                                                             'Z           0                        2-              3- 

8 

•4                                                                V           0       z*          3- 

9 

•4                                                   1                -lO 

zo 

•4          3*                                     z-  0                     -2 

IZ 

•3      -4                             0         ? 

Z2 

2-         z-          -3  0 

•4# 

13 

0               -z        -4  -3 

-2« 

14 

•I               0                         2-               3-       -4                                      II 

15 

2-       0          z-           3- 

•4 

z6 

•2          3'*i     0 

•4 

Z7 

Oz-                                       3-                                        0                 -2 

4' 

z8 

•3                                                  0    'Z            2* 

4- 

19 

2-           ?           0                                      4- 

20 

'2      0           4*  -I      -3 

az 

V                0                            -2               -3 

7A 

02-                                      4-                                            0             z-               3- 

23 

4*                                       -2             -z     3'  0 

24 

4-                                         3-                                     Oi-        -2 

25 

•4                                   -3                                          0                   2- 

z« 

26 

•4                                              2-  -3       I-       0 

27 

•4                                       -2          0             -I   -3 

l8 

•4    I'                 0                           '2                -3 

29 

02-                                                                                     0  -4          I-                  3- 

30 

•2           'I             03'                              "4 

31 

1                                                         3-                                0       ? 

•4 

1 
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WASHINGTO 

N  M 
GUST 

EAN 

TIME. 

AU 

1 

d     h    m       8 

d     h    m       8 

d     h    m       a 

1     9  31 

I. 

Oc. 

Dis. 

11     6  33 

I. 

Sh. 

Eg. 

21  20  36 

I. 

Tr. 

Eg.  ; 

12  47  14.2 

I. 

Ec, 

Re. 

la  0  31 

I. 

Oc. 

Dis. 

21  24 

I. 

Sh. 

Eg. 

22      0 

II. 

Tr. 

In. 

3  39  31-3 

I. 

Ec. 

Re. 

22  16  31 

I. 

Oc. 

Dis. 

208 

II. 

Sh. 

In. 

14  9 

IL 

Tr. 

In. 

18  31  47-3 

I. 

Ec. 

Re. 

0   36 

II. 

Tr. 

Eg. 

16   4 

II. 

Sh. 

In. 

28     6  21 

IL 

Tr. 

In. 

2  37 

II. 

Sh. 

Eg. 

16  45 

II. 

Tr. 

Eg. 

7  59 

IL 

Sh. 

In. 

652 

I. 

Tr. 

In. 

18  31 

IL 

Sh. 

Eg. 

8  56 

IL 

Tr. 

Eg.    . 

7  55 

I.* 

Sh. 

In. 

21  51 

I. 

Tr. 

In. 

9  15 

IV. 

Tr. 

In. 

9    8 

I.» 

Tr. 

Eg. 

22  47 

I. 

Sh. 

In. 

10  15 

IV. 

Tr. 

Eg. 

10  10 

I. 

Sh. 

Eg. 

13     0     7 

I. 

Tr. 

Eg. 

lo  26 

IL 

Sh. 

Eg. 

23  59 

III. 

Oc. 

Dis. 

I     I 

L 

Sh. 

Eg. 

12  51 

I. 

Tr. 

In. 

8     2  51 

III. 

Oc. 

Re. 

18  25 

III. 

Tr 

In. 

13  39 

I. 

Sh. 

In. 

4     I 

I. 

Oc. 

Dis. 

19     I 

I. 

Oc. 

Dis. 

15     7 

I. 

Tr. 

Eg.    i 

4  29  36.6 

III. 

Ec. 

Dis. 

21   15 

III. 

Tr. 

Eg. 

15  53 

I. 

Sh. 

Eg.    i 

6  43  58.2 

III. 

Ec. 

Re. 

22      8    17.8 

I. 

Ec. 

Re. 

24  10     I 

I. 

Oc. 

Di&  1 

7  15  59.3 

I. 

Ec. 

Re. 

22    19 

IIL 

Sh. 

In. 

13    0  32.0 

I. 

Ec 

Re. 

17    8 

II. 

Oc. 

Dis. 

14     0  44 

IIL 

Sh. 

Eg. 

13     2 

III. 

Oc 

Dis.  1 

21  39  52.8 

II. 

Ec. 

Re. 

9  16 

IL 

Oc 

Dis. 

15  49 

TIL 

Oc. 

Re. 

4     I  22 

I. 

Tr. 

In. 

13  32     1.4 

IL 

Ec. 

Re. 

16  28  34.0 

III. 

Ec 

Dis. 

2  24 

I. 

Sh. 

In. 

16  21 

I. 

Tr. 

In. 

18  39  13.0 

IIL 

Ec. 

Re. 

3  38 

I. 

Tr. 

Eg. 

17    16 

I. 

Sh. 

In. 

25     I  25 

II. 

Oc 

Dis. 

4  38 

I. 

Sh. 

Eg. 

18   36 

I. 

Tr. 

Eg. 

5  23  42.0 

IL 

Ec. 

Re. 

22  31 

I. 

Oc. 

Dis. 

19   30 

I. 

Sh. 

Eg. 

■7  21 

L* 

Tr. 

In. 

6     I  44  39.1 

I. 

Ec. 

Re. 

16     0  52 

IV. 

Oc. 

Dis. 

8    8 

I. 

Sh. 

In. 

II  23 

II. 

Tr. 

In. 

2    10 

IV. 

Oc. 

Re. 

9  37         ^ 

I. 

Tr. 

Eg. 

13  27 

II. 

Sh. 

In. 

13   31 

I. 

Oc. 

Dis. 

10  22 

I. 

Sh. 

Eg.    1 

13  58 

II. 

Tr. 

Eg. 

16   36   58.3 

I. 

Ec. 

Re. 

26     431 

I. 

Oc 

Dis. 

15  55 

II. 

Sh. 

Eg. 

1«     3  33 

IL 

Tr. 

In. 

7  29    9  5 

L* 

Ec 

Re. 

19  52 

I. 

Tr. 

In. 

5  22 

IL 

Sh. 

In. 

19  45 

II. 

Tr. 

In. 

20  53 

I. 

Sh. 

In. 

6    8 

II. 

Tr. 

Eg. 

21  17 

IL 

Sh. 

In.    1 

22     8 

I. 

Tr. 

Eg. 

7  49 

IL* 

Sh. 

Eg. 

22  19 

IL 

Tr. 

Eg.    i 

23     7 

I. 

Sh. 

Eg. 

10  51 

I. 

Tr. 

In. 

23  44 

II. 

Sh. 

Eg 

«  13     5 

IV. 

Tr. 

In. 

II  45 

I. 

Sh. 

In. 

27     I  51 

I. 

Tr. 

In 

14     6 

III. 

Tr. 

In. 

13     6 

I. 

Tr. 

Eg. 

2  36 

I. 

Sh. 

In. 

14  35 

IV.   ' 

Tr. 

Eg. 

13  59 

I. 

Sh. 

Eg. 

4    7 

I. 

Tr. 

Eg    , 

16  57 

III. 

Tr. 

Eg. 

17     8     I 

I. 

Oc. 

Dis. 

4  50 

I. 

Sh. 

Eg. 

17     I 

I. 

Oc. 

Dis. 

8  39 

III. 

Oc. 

Dis 

23     I 

I. 

Oc 

Dis. 

18  20 

III. 

Sh. 

In. 

II     5  43.3 

I. 

Ec. 

Re. 

as    I  57  54.7 

I. 

Ec 

Re.    ' 

20  13  26.0 

I. 

Ec. 

Re. 

II  28 

IIL 

Oc. 

Re. 

3     9 

III. 

Tr. 

In. 

20  46 

III. 

Sh. 

Eg. 

12  29  10.6 

IIL 

Ec. 

Dis. 

556 

III. 

Tr. 

Eg    ; 

7     6  31 

II. 

Oc. 

Dis. 

14  41     3.6 

IIL 

Ec. 

Re. 

6  17 

IIL 

Sh. 

In.    ' 

10  57  20.5 

IL 

Ec. 

Re. 

22  38 

IL 

Oc. 

Dis. 

8  40 

IIL 

Sh. 

Eg.    1 

14  21 

I. 

Tr. 

In. 

18     2  49  16.3 

IL 

Ec. 

Re. 

14  48 

IL 

Oc. 

Dis.  ; 

15  21 

I. 

Sh. 

In. 

5  21 

I. 

Tr. 

In. 

18  40  50.3 

II. 

Ec 

Re.    , 

16  37 

I. 

Tr. 

Eg. 

6  13 

I. 

Sh. 

In. 

20  21 

L 

Tr. 

In. 

17  36 

I. 

Sh. 

Eg. 

7  36 

L* 

Tr. 

Eg. 

21     5 

I. 

Sh. 

In. 

8  II  31 

I. 

Oc. 

Dis. 

8  27 

I. 

Sh. 

Eg. 

22  37 

I. 

Tr. 

Eg.    1 

14  42     6.7 

I. 

Ec. 

Re. 

19     2  31 

I. 

Oc. 

Dis. 

23  19 

I. 

Sh. 

Eg. 

9     0  46 

II. 

Tr. 

In. 

5  34  21.8 

I. 

Ec. 

Re. 

29  17  32 

I. 

Oc. 

Dis. 

2  45 

IL 

Sh. 

In. 

16  57 

IL 

Tr. 

In. 

20  26  33.7 

I. 

Ec 

Re. 

3  21 

II. 

Tr. 

Eg. 

18  40 

IL 

Sh. 

In. 

80     9  10 

IL 

Tr. 

In. 

5  13 

IL 

Sh. 

Eg. 

19  32 

II. 

Tr. 

Eg. 

lo  36 

IL 

Sh. 

In. 

8  51 

I. 

Tr. 

In. 

21     8 

IL 

Sh. 

Eg. 

II  44 

II. 

Tr. 

Eg. 

9  50 

I. 

Sh. 

In. 

23  51 

I. 

Tr. 

In. 

13      2 

II. 

Sh. 

Eg 

II     7 

I. 

Tr. 

Eg. 

20     0  42 

I. 

Sh. 

In. 

14   51 

I. 

Tr. 

In.     1 

12     4 

I. 

Sh. 

Eg. 

2     6 

I. 

Tr. 

Eg. 

15  33 

I. 

Sh. 

In.    i 

10     4  19 

III. 

Oc. 

Dis. 

2  56 

I. 

Sh. 

Eg. 

17     7 

I. 

Tr. 

Eg.    1 

6     I 

I. 

Oc. 

Dis. 

21     I 

I. 

Oc. 

Dis. 

17  47 

I. 

Sh. 

Eg. 

7     9 

IIL 

Oc. 

Re. 

22  46       ;  HI. 

Tr. 

In. 

31   12     2 

I. 

Oc 

Dis. 

8  29  43.5 

IIL* 

Ec. 

Dis. 

21     0     3     7.6,      L 

Ec. 

Re. 

14  55  17.6 

I. 

Ec. 

Re.    ' 

9  10  52.1 

I. 

Ec. 

Re. 

I  34 

III. 

Tr. 

Eg. 

17  25 

IIL 

Oc. 

Di& 

10  42  50.7 

III. 

Ec. 

Re. 

2  18 

IIL 

Sh. 

In. 

20  II 

III. 

Oc 

Re. 

19  53 

IL 

Oc. 

Dis. 

4  42 

III. 

Sh. 

Eg. 

20  27  35.3 

III. 

Ec 

Dis. 

11     0  14  40.6 

IL 

Ec. 

Re. 

12      2 

IL 

Oc. 

Dis. 

21  27 

IV. 

Oc. 

Dis.  , 

3  21 

I, 

Tr. 

In. 

16     6  31.0      II. 

Ec. 

Re. 

21  48 

IV. 

Oc. 

Re.    1 

4  19 

I. 

Sh. 

In. 

18    21                       L 

Tr. 

In. 

22  37     0.3 

III. 

Ec. 

Re. 

5  37 

I. 

Tr. 

Eg. 

19  10         !     I. 

Sh. 

In. 

- 

Note.— In.,  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Ec.,  eclipse. 

Oc ,  denotes  occuluUon ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow;  *  Visible  at  Waahingtoa 
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AUGUST. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 


I. 


r 


III. 


d     r 

4(     « 


IL 


r 


IV.   No  Eclipse. 


Configurations  at  8^  OO^  for  an  Inverting  Telescope. 


Day. 


Oi- 


•I  o 


2* 


•3      «• 


O      -I  -3 


EasL 


4* 


_5^ 

t_ 

_7_ 
_8^ 

10 
II 

12 
13 
14 

— 

20 
21 
22 

il 

g5 
26^ 

iZ. 

— 
29 

Jl 
31 


Oa- 


Oi- 


4* 


'4 


O        2'      -I 

O    4r 


3"   4" 


•I      o 


•3 


3" 


Qi' 
0-3 


_0___r_ 
'2O r_ 

O      -4 


2-    O 
I-  O 


4*  3* 


•4 


O         -I      2- 


3' 


3- 


3- -2        O 


3* 


•24- 


04-        I- 


\     o 


O   -I 


•4 


3' 


3-     O 


O  2- 


•I      o 


•!• 


4' 


31 
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WASHINGTON  MEAN  TIME. 

SEPTEMBER. 

d    h   m      • 

d     h    m       • 

d     h    m       8 

1    4  zz 

II. 

Oc. 

Dis. 

4  22  21 

I.      Tr.       In. 

9    8  33 

I. 

Oc 

Dis. 

7  57  56.6 

II. 

Ec. 

Re. 

22  59 

I.      Sh.      In. 

II  18  36.2 

I. 

Ec. 

Re. 

9  21 

L 

Tr. 

In. 

5     0  37 

I.      Tr.       Eg. 

10     z  24 

IL 

Tr. 

In. 

zo    2 

L 

Sh. 

In. 

z  13 

L      Sh.      Eg. 

2  31 

II. 

Sh. 

In. 

"  37 

L 

Tr. 

Eg- 

19  33 

I.      Oc.      Dis. 

3  57 

II. 

Tr. 

Eg. 

12  z6 

I. 

Sh. 

Eg. 

22  21  17.2 

I.      Ec.      Re. 

4  57 

II. 

Sh. 

Eg. 

S    6  32 

L 

Oc. 

Dis. 

«  II  59 

II.      Tr.       In. 

5  52 

L 

Tr. 

In. 

9  23  54  4 

L 

Ec. 

Re. 

13  12 

II.      Sh.      In. 

625 

I. 

Sh 

In. 

22  34 

II. 

Tr. 

In. 

14  33 

IL      Tr.       Eg. 

8     7 

I. 

Tr. 

Eg. 

23  54 

IL 

Sh. 

In. 

15  39 

II.      Sh.      Eg. 

839 

I. 

Sh. 

Eg. 

8     z    8 

II. 

Tr. 

Eg. 

16  51 

I.      Tr.       In. 

11     3    4 

I. 

Oc 

Dis. 

2   2Z 

IL 

Sh. 

Eg. 

17  28 

I.      Sh.      In. 

5  47  20.0 

I. 

Ec 

Re. 

3  51 

L 

Tr. 

In. 

19    7 

I.      Tr.      Eg. 

II  59 

IIL 

Tr. 

In. 

4  30 

L 

Sh. 

In. 

19  42 

L      Sh.      Eg. 

M  15 

III. 

Sh. 

In. 

6    7 

L 

Tr. 

Eg. 

T  14     3 

I.      Oc,      Dis. 

14  42 

I». 

Tr. 

Eg. 

6  44 

L 

Sh. 

Eg. 

16  50    0.4 

L      Ec.      Re. 

i6  36 

IIL 

Sh. 

Eg. 

4X3 

L 

Oc. 

Dis. 

21  50 

Ill       Oc      Dis. 

20  22 

II. 

Oc 

Db. 

3  52  38.9 

L 

Ec. 

Re. 

8     2  34  466 

III.      Ec.      Re. 

23  48  58.2 

II. 

Ec. 

Re. 

7  34 

III. 

Tr. 

In. 

6  58 

II.*     Oc      Dis. 

12     0  22 

I. 

Tr. 

In. 

zo  17 

III. 

Sh. 

In. 

10  32     0.8 

II.      Ec.      Re. 

0  53 

I. 

Sh. 

In. 

10  Z9 

IIL 

Tr. 

Eg. 

II  22 

L      Tr.      In. 

2  37 

L 

Tr. 

Eg. 

Z2  38 

III. 

Sh. 

E5. 

II  56 

I.      Sh.      In 

3    7 

I. 

Sh, 

Eg. 

17  35 

II. 

Oc 

Dis. 

13  37 

L      Tr.       Eg. 

21  34 

L 

Oc 

Dis. 

21  Z4  59.2 

II. 

Ec. 

Re. 

14  10 

I       Sh.      Eg. 

THE  SATELLITES  OF  JUPITER 

ARE  NOT  VISIBLE  FROM  SEPTEMBER  13  UNTIL  NOVEMBEB 

^  1% 

JUPITER  BEING  TOO  NEAR  TO  THE  SUN. 

NoTR.— In.,  denotes  ingress  ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Ea,  eclipse. 

Oc.  denotes  occultation ;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Weshinctoa 
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SEPTEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


III. 


r 


II. 


IV.     No  Eclipse. 


Configurations  at  7^  00™  for  an  Inverting  Telescope. 


Day. 
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East 
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WASHINGTON  MEAN  TIME. 

NOVEMBER.                                                                               1 

d 

h    m     •   1 

1     4    11    m     .   1 

1 

1     4    h    .     .1 

12 

2  x8  26.0 

I. 

Ec. 

Dia. 

18  z6  z<S  Z7.5 

in. 

Ec 

Dis. 

25  zi    0 

I. 

Sh. 

Bg. 

4  59 

I. 

Oc. 

Re. 

18    12   27.Z 

iii.^ 

Ec. 

Re. 

11  41 

I. 

Tr. 

Eg. 

23  28 

I. 

Sh. 

In. 

18   31 

III. 

Oc. 

Dis. 

12  21  19.0 

II. 

Ec, 

Dis. 

23  58 

I. 

Tr. 

In. 

20  45 

III. 

Oc. 

Re. 

16    5 

II. 

Oc. 

Re. 

18 

I  42 

I. 

Sh. 

Eg. 

19     4  12  22.6 

I. 

Ec. 

Dis. 

20  14  38.3 

III. 

Ec. 

Dis. 

a    0 

II. 

Sh. 

In. 

7    0 

I. 

Oc. 

Re. 

22    9  38.3 

III. 

Ec. 

Re. 

2  13 

I. 

Tr. 

Eg. 

SO     I  22 

I. 

Sh. 

In. 

22  57 

III. 

Oc. 

Dis. 

2  59 

II. 

Tr. 

In. 

I  58 

I. 

Tr. 

In. 

26     I     6 

III. 

Oc. 

Re. 

4  24 

II. 

Sh. 

Eg. 

3  35 

I. 

Sh. 

Eg. 

6     6  13.6 

I. 

Ec, 

Dis. 

5  25 

II. 

Tr. 

Eg. 

4  12 

I. 

Tr. 

Eg. 

9     0 

I. 

Oc. 

Re. 

20  46  58.5 

I. 

Ec. 

Dis. 

4  36 

II. 

Sh. 

In. 

»»     3.15 

I. 

Sh. 

In.     1 

23  29 

I. 

Oc. 

Re. 

5  49 

IL 

Tr. 

In. 

3  58 

I. 

Tr. 

In.     j 

14 

17  57 

!• 

Sh. 

In. 

7    0 

II. 

Sh. 

Eg. 

5  28 

I. 

Sh. 

Eg. 

18  28 

I. 

Tr. 

In. 

8  14 

II. 

Tr. 

E?. 

dL 

6  II 

I. 

Tr. 

Eg. 

20  10 

I. 

Sh. 

Eg. 

22  40  53.7 

I. 

Ec. 

7  12 

II. 

Sh. 

^• 

20  31  28.0 

II. 

Ec. 

Dis. 

21     I  30 

I. 

Oc. 

Re. 

8  37 

II. 

Tr. 

In.     ! 

20  43 

I. 

Tr. 

Eg. 

19  50 

I. 

Sh. 

In. 

9  36 

II. 

Sh. 

Eg. 

23  57 

II. 

Oc. 

Re. 

20  28 

I. 

Tr. 

In. 

II     I 

II. 

Tr. 

Eg.    ' 

15 

2     I 

III. 

Sh. 

In. 

22     3 

I. 

Sh. 

Eg. 

28     0  34  43.4 

I. 

Ec. 

Dis. 

4     8 

III. 

Tr. 

In. 

22  41 

I. 

Tr. 

Eg. 

3  30 

I. 

Oc. 

Re. 

4  " 

III. 

Sh. 

Eg. 

23    4  42.7 

II. 

Ec. 

Dis. 

21  43 

I. 

Sh. 

In. 

6  24 

III. 

Tr. 

Eg. 

22     2  42 

II. 

Oc. 

Re. 

22  27 

I. 

Tr. 

In.     1 

15  15  25  6 

I. 

Ec. 

Dis. 

5  58 

III. 

Sh. 

In. 

23  56 

I. 

Sh. 

Eg.    ' 

17  59 

!.• 

Oc. 

Re. 

8     8 

III. 

Sh. 

Eg. 

29     0  41 

I. 

Tr. 

Eg. 
Dis. 

16 

12  25 

I. 

Sh. 

In. 

834 

III. 

Tr. 

In. 

I  37  56.6 

IL 

Ec. 

12  58 

I. 

Tr. 

In. 

xo  45 

III. 

Tr. 

Eg. 

5  27 

II. 

Oc. 

Re. 

14  38 

I. 

Sh. 

Eg. 

17    9  19.5 

I. 

Ec. 

Dis. 

9  57 

III. 

Sh. 

In. 

15  12 

I. 

Tr. 

Eg. 

20    0 

I. 

Oc. 

Re. 

12     5 

III. 

Sh. 

Eg. 

15  18 

II. 

Sh. 

In. 

23  14  18 

I. 

Sh. 

In. 

12  58 

III. 

Tr. 

In. 

16  24 

II. 

Tr. 

In. 

14  58 

I. 

Tr. 

In. 

15     6 

III. 

Tr. 

Eg. 

17  42 

II.» 

Sh. 

Eg. 

16  32 

I. 

Sh. 

Eg. 

19     3     7.7 

I. 

Ec. 

Dis. 

18  50 

II. 

Tr. 

Eg. 

17  II 

!• 

Tr. 

Eg. 

21  59 

I. 

Oc 

Re. 

17 

9  43  58.2 

I. 

Ec. 

Dis. 

17  54 

II.» 

Sh. 

In. 

80  16  II 

I. 

Sh. 

In. 

12  30 

I. 

Oc. 

Re. 

19  13 

II. 

Tr. 

In. 

16  57 

I.* 

Tr. 

In. 

18 

653 

I. 

Sh. 

In. 

20  18 

II. 

Sh. 

Eg. 

18  25 

I.* 

Sh. 

Eg. 

7  28 

I. 

Tr. 

In. 

21  38 

II. 

Tr. 

Eg. 

19  II 

I. 

Tr. 

Eg. 

9     7 

I. 

Sh. 

Eg. 

24  II  37  50.6 

I. 

Ec. 

Dis. 

20  30 

11. 

Sh. 

In. 

9  42 

I. 

Tr. 

Eg. 

14  30 

I. 

Oc. 

Re. 

22     I 

II. 

Tr. 

In. 

1 

9  48     4-6 

II. 

Ec. 

Dis. 

25     8  47 

I. 

Sh. 

In. 

22  54 

II. 

Sh. 

Eg- 

1 

13  20 

II. 

Oc. 

Re. 

9  28 

I. 

Tr. 

In. 

NoTE.~Iii.,  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Ec.,  eclipse. 

Oc,  denotes  occultation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


NOVEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


III. 


IL 


d 


IV.    No  Eclipse. 


Day. 


Configurations  at  17^  jo™  for  an  Inverting  Telescope. 


West 


Bast 


Z2 

14 
15 
16 

— 

20 
21 
22 

ii 
24_ 

26^ 

28 
29 
30 


J.  j|. 


04- 

02- 


4' 


•3  -2 


'I      o 

•2       O  I*  3*        4* 

O  '2 

I'     o 

O         -I 


Ox- 


•30      •« 


3-        4- 


!•     2*  "3 


2'       •! 
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•3  2- 


2  O        I* 

3*        'iQ 
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3* 


•2 


O        -I     -4 


X"     '3         O     '2 


?o 
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JUPITER'S  SATELLITES,  1898. 


WASHINGTON  MEAN 

TIME. 

DECEMBER. 

d     h   m     8 

d     h    m      8 

d     h    m     • 

1     o  25 

II. 

Tr. 

Eg. 

11    14    12 

II. 

Tr. 

In. 

22     I     5 

I. 

Tr. 

Eg.    . 

13  31  37.5 

I. 

Ec. 

Dis. 

14  47 

II. 

Sh. 

Eg. 

4  17 

II. 

Sh. 

In. 

16  29 

I.* 

Oc. 

Re. 

16  34 

II.* 

Tr. 

Eg. 

6  19 

II. 

Tr. 

In. 

2    zo  40 

I. 

Sh. 

In. 

12    4  22     6.4 

I. 

Ec. 

Dis. 

639 

II. 

Sh. 

Eg. 

II  27 

I. 

Tr. 

In. 

728 

I. 

Oc. 

Re. 

841 

II. 

Tr. 

Eg. 

12  53 

I. 

Sh. 

Eg. 

13     I  30 

I. 

Sh. 

In. 

19  12  26.6 

I. 

Ec. 

Dis. 

13  40 

I. 

Tr. 

Eg. 

2  25 

I. 

Tr. 

In. 

22  25 

I. 

Oc. 

Re. 

14  54  33*3 

II. 

Ec. 

Dis. 

3  43 

I. 

Sh. 

Eg. 

28  16  19 

I.* 

Sh. 

In.     , 

18  49 

II. 

Oc. 

Re. 

4  38 

I. 

Tr. 

Eg. 

17  22 

I.» 

Tr. 

In,     1 

8    0  12  50.1 

III. 

Ec. 

Dis. 

6  44  26.1 

II. 

Ec. 

Dis. 

18  32 

I* 

Sh. 

Eg. 

2     6  41.5 

III. 

Ec. 

Re. 

10  54 

II. 

Oc. 

Re. 

19  34 

I. 

Tr. 

Eg.    . 

3  21 

III. 

Oc. 

Dis. 

17  53 

Ill* 

Sh. 

In. 

22  34  25.0 

II. 

Ec 

Dis.   1 

5  26 

III. 

Oc. 

Re. 

19  59 

III. 

Sh. 

Eg. 

24     2  58 

II. 

Oc. 

Re.    ' 

7  59  59-3 

1. 

Ec. 

Dis. 

21  42 

III. 

Tr. 

In. 

12     6  44  3 

III. 

Ec 

DU. 

10  59 

I. 

Oc. 

Re. 

22  50  28.1 

I. 

Ec. 

Dis. 

13  40  450 

I. 

Ec. 

Dis. 

458 

I. 

Sh. 

In. 

23  42 

III. 

Tr. 

Eg. 

13  57  11-5 

III. 

Ec 

Re. 

5  57 

I. 

Tr. 

In. 

14     I  57 

I. 

Oc. 

Re. 

16  20 

III.* 

Oc 

Dis. 

7  21 

I. 

Sh. 

Eg. 

19  58 

I. 

Sh. 

In. 

16  54 

!.• 

Oc 

Re. 

8  10 

I. 

Tr. 

Eg. 

20  55 

I. 

Tr. 

In. 

18  13 

IIL* 

Oc. 

Re. 

9  48 

II. 

Sh. 

S 

22    II 

I. 

Sh. 

Eg. 

26  10  48 

I. 

Sh. 

In. 

II  25 

II. 

Tr. 

In. 

23    7 

I. 

Tr. 

Eg. 

II  51 

L 

Tr. 

In. 

12  II 

II. 

Sh. 

Eg. 

15     I  41 

II. 

Sh. 

In. 

13     X 

L 

Sh. 

Eg. 

13  48 

II. 

Tr. 

Eg. 

3  35 

II. 

Tr. 

In. 

14     3 

I. 

Tr. 

Eg. 

5     2  28  27.5 

I. 

Ec. 

Dis. 

4    4 

II. 

Sh. 

Eg. 

17  34 

II.* 

Sh. 

In. 

5  29 

I. 

Oc. 

Re. 

5  56 

II. 

Tr. 

Eg. 

19  41 

II. 

Tr. 

In. 

23  36 

I. 

Sh. 

In. 

17  18  55.3 

I.* 

Ec. 

Dis. 

19  57 

II. 

Sh. 

Eg. 

«    0  27 

I. 

Tr. 

In. 

20  27 

I. 

Oc. 

Re. 

22    2 

II. 

Tr. 

Eg. 

I  50 

I. 

Sh. 

Eg. 

16  14  26 

I. 

Sh. 

In. 

26     8     9     9.0 

I. 

Ea 

Dis.   1 

2  40 

L 

Tr. 

Eg. 

15  24 

I. 

Tr. 

In. 

XI  23 

I. 

Oc. 

Re.    1 

4    II    II.O 

II. 

Ec. 

Dis. 

16  39 

I.* 

Sh. 

Eg. 

27     5  16 

I. 

Sh. 

In. 

8  II 

II. 

Oc. 

Re. 

17  37 

I.* 

Tr. 

Eg. 

6  20 

I. 

Tr. 

In. 

13  54 

III. 

Sh. 

In. 

20     I     54 

II. 

Ec. 

Dis. 

7  29 

I. 

Sh. 

Eg.    , 

16    2 

III.* 

Sh. 

Eg. 

17    0  15 

II. 

Oc. 

Re. 

8  33 

I. 

Tr. 

Eg. 

17  21 

III.* 

Tr. 

In. 

8    8  30.7 

III. 

Ec. 

Dis. 

II  51     40 

II. 

Ec. 

Dis. 

.19  24 

IIL 

Tr. 

Eg. 

10    0    5.3 

III. 

Ec. 

Re. 

16  i8 

II.* 

Oc. 

Re. 

20  56  50.6 

I. 

Ec. 

Dis. 

II  47  15.0 

I. 

Ec. 

Dis. 

28     I  49 

III. 

Sh. 

In. 

23  59 

I. 

Oc. 

Re. 

12     2 

III. 

Oc. 

Dis. 

2  37  28.4 

I. 

Ec 

Dis. 

7  18     5 

I.* 

Sh. 

In. 

13  59 

III. 

Oc. 

Re. 

3  53 

III. 

Sh. 

Eg. 

18  56 

I. 

Tr. 

In. 

14  56 

I. 

Oc. 

Re. 

5  53 

I. 

Oc. 

Re. 

20  18 

I. 

Sh. 

Eg. 

18    8  54 

I. 

Sh. 

In. 

6  17 

III. 

Tr. 

In. 

21    9 

I. 

Tr. 

Eg. 

9  54 

I. 

Tr. 

In. 

8    8 

III. 

Tr. 

Eg.    ' 

23     6 

II. 

Sh. 

In. 

II     7 

I. 

Sh. 

Eg. 

23  44 

I. 

Sh. 

In.     ■ 

8     0  48 

II. 

Tr. 

In. 

12     6 

I. 

Tr. 

Eg. 

29    0  50 

I. 

Tr. 

In.     , 

I  29 

II. 

Sh. 

Eg. 

14  59 

II. 

Sh. 

In. 

I  57 

I. 

Sh. 

Eg.    . 

3  II 

II. 

Tr. 

Eg. 

16  57 

II,* 

Tr. 

In. 

3     2 

I. 

Tr. 

Eg.    . 

15  25  19.1 

I. 

Ec. 

Dis. 

17  22 

II.* 

Sh. 

Eg. 

651 

II. 

Sh. 

In. 

18  28 

I.* 

Oc. 

Re. 

19  19 

II. 

Tr. 

Eg. 

9    3 

II. 

Tr. 

In. 

9  12  33 

I. 

Sh. 

In. 

19     6  15  40.1 

I. 

Ec. 

Dis. 

9  14 

11. 

Sh. 

Eg. 

13  26 

I. 

Tr. 

In. 

9  26 

I. 

Oc 

Re. 

II  24 

II. 

Tr. 

Eg. 

14  46 

L 

Sh. 

Eg. 

20     3  23 

I. 

Sh. 

In. 

21     5  53  0 

I. 

Ec 

Dis. 

15  39 

I. 

Tr. 

Eg. 

4  23 

I. 

Tr. 

In. 

30      0  22 

I. 

Oc. 

Re. 

17  27  48.5 

II.* 

Ec. 

Dis. 

5  36 

I. 

Sh. 

Eg. 

18    12 

I* 

Sh. 

In. 

21  33 

II. 

Oc. 

Re. 

6  36 

L 

Tr. 

Eg. 

19   19 

I. 

Tr. 

In. 

10     4  10  40.6 

III. 

Ec, 

Dis. 

9  17  43.4 

II. 

Ec. 

Dis. 

20  25 

I. 

Sh. 

Eg. 

6    3  23.8 

III. 

Ec. 

Re. 

13  37 

II. 

Oc. 

Re. 

21    31 

I. 

Tr. 

Eg. 

7  42 

III. 

Oc. 

Dis. 

21  51 

III. 

Sh. 

In. 

31     I     7  48.6 

II 

Ec. 

Dis. 

9  44 

III. 

Oc. 

Re. 

23  56 

III. 

Sh. 

Eg. 

5  39 

II. 

Oc. 

Re. 

9  53  39  7 

I. 

Ec. 

Dis. 

21     0  44     0.6 

I. 

Ec. 

Dis. 

15  34  10.5 

I.* 

Ec 

Dis.  , 

12  58 

I. 

Oc. 

Re. 

2     I 

III. 

Tr. 

In. 

16     4  44.8 

III.* 

Ec 

Dis. 

11     7     I 

I. 

Sh. 

In. 

3  56 

III. 

Tr. 

Eg. 

17  54     5.8 

IIL* 

Ec 

Re. 

7  55 

I. 

Tr. 

In. 

3  55 

I. 

Oc. 

Re. 

18  51 

L* 

Oc 

Re. 

9  14 

I. 

Sh. 

Eg. 

21  51 

I. 

Sh. 

In. 

20  34 

III. 

Oc 

Dis. 

1         10    8 

I. 

Tr. 

Eg. 

22  52 

I. 

Tr. 

In. 

22   23 

III. 

Oc. 

Re.    , 

12  24 

II. 

Sh. 

In. 

22     0     4 

I. 

Sh. 

Eg. 

____ 

_._. 

1 

I 

Note. — Iiu  denotes  iagress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc,  denotes  occnltation;  Tr.,  transit  of  the  satellite;  Sh..  transit  of  the  shadow;  *  Visible  at  Washingtoa 
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WASHINGTON  MEAN  TIME. 


DECEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


d 

* 


d      r 

«      » 


III. 


11. 


d 


IV.     No  Eclipse. 


Configurations  at  if^  oo^  for 

an  Inverting  Telescope. 

1 
Day. 
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Eatt. 

I 
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2 
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3- 
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•4 
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8 
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lO 
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ZI 
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•3 
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•4 
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4* 

16 
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4- 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION,  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  "o"  are  those  of  the 

eastern  elongation,  as  seen  in  an  inverting  telescope.     The  apparent  position  of  a  satellite  at 

any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days  and 

hours  which  has  elapsed  since  the  last  east  elongation.      The  times  of  these  elongations  may 

be  found  from  the  following  tables.     Mimas  can  be  seen  only  within  a  few  hours  of  each  elong- 

ation: the  time  of  every  elongation  visible  at  Washington  is  therefore  given.     The  times  of 

other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  subtracting 

any  multiple  of  the  period.     For  the  three  outer  satellites  the  times  of  elongation  and  conjunc- 

tion are  given.    The  following  abbreviations  are  used: — 

£.,     East  Elongation, 

I.,     Inferior  Conjunction  (south  of  planet), 

W.,     West  Elongation, 

S.,    Superior  Conjunction  (north  of  planet). 

MIMAS. 

Greatest  Elongations  Visible  at  Washington. 

d      h 

d      h 

d      h 

d      h 

d      h 

d     h 

Feb.  26  18.0  E. 

Apr.    3  13.4  E. 

May   6  12.9  E. 

May  31  12.2  W. 

July    I  14.5  W. 

Aug.     7    8.6  W. 

27  16.6  E. 

4  12.1  E. 

7  1 1.6  E. 

June   I  10.8  W. 

2  13.1  w. 

8    7.2  W. 

28  15.2  E. 

9  16.4  W. 

8  10.2  E. 

2    9.4  w. 

3  11.7  w. 

13  11.6E. 

Mar.    I   13  9  E. 

10  15. 1  W. 

12  15.9  W. 

3    8.1  W. 

4  X0.3W. 

14  10.3  E. 

6  18.3  W. 

II  13.7  w. 

13  146  W. 

6  15.2  E. 

5  9.0  w. 

15    8.9  E. 

7  16.9  W. 

12   12.3  W. 

14  13.2  W. 

7  13.8  E. 

10  13.4  E. 

16    7.5  E. 

8  15.5  W. 

13  10.9  w. 

15  11.8  W. 

8  12.4  E. 

II  12.0  E. 

22  10.5  W. 

9  14.1  w. 

17  16.7  E. 

16  10.4  w. 

9  ii.o  E. 

12  10.6  E. 

23   9.1  w. 

15  17.1  E. 

18  15.3  E. 

17    9.0  w. 

10    9.7  E. 

13    9-2  E. 

24    7.8  W. 

16  15  7  E. 

19  13.9  E. 

18    7.6  w. 

II     8.3  E. 

14    7.8  E. 

31    9.5  E. 

17  144  E. 

20  12.5  E. 

20  16.2  E. 

15  14.0  w. 

19  12.2  W. 

Sept.     I    8.1  E. 

18  13.0  E. 

21  II. I  E. 

21  14.8  E. 

16  12.6  W. 

20  10.8  W. 

2    6.7  E. 

23  174  w. 

25  16.9  w. 

22  13.4  E. 

17  11.3W. 

21    9.4  w. 

8    9.8  W. 

24  16.0  W. 

26  15.5  w. 

23  12.0  E. 

18    9.9  W. 

22     8.1  W. 

9    8.4  w. 

25  14.6  w. 

27  14. 1  W. 

24  10.6  E. 

19    8.5  W. 

27  12.5  E. 

10    7.0  W. 

26  13  2  W. 

28  12.7  W. 

25     9.2  E. 

23  14-2  E. 

28  II.I  E. 

17    8.7  E. 

27  11.8  w. 

29  11.3  W. 

26    7.8  E. 

24  12.9  E. 

29    97E. 

18     7.3  E. 

31  17.6  E. 

30    9  9^- 

28  16.4  W. 

25  II. 5  E. 

30    8.3  E. 

25    9.0  W. 

Apr.    I  16.2  E. 

May   4  15.7  E. 

29  15.0  W. 

26  10. 1  E. 

Aug.    5  11.4W. 

26    7.6  W. 

2  14.8  E 

5  14.3  E 

30  13.6  W. 

27     8.7  E. 

6  10.0  W. 

27     6.2  W. 

ENCELADUS. 

d     h 

d      h 

d      h 

d      h 

d      h 

d     h 

Feb.  23  21.8  E. 

Mar.  9  14.6  E. 

Mar.  23    7.5  E. 

Apr.   6    0.3  E. 

Apr.  19  17.0  E. 

May     3    9.8  E. 

25    6.7  E. 

10  23.5  E. 

24  16.4  E. 

7    92E. 

21     1.9  E. 

4  18.7  E. 

26  15.6  E. 

12    8.4  E. 

26     1.2  E. 

8  18.1  E. 

22  10.8  E. 

6    3.6  E. 

28    0.4  E. 

13  17-3  E. 

27  lo.i  E. 

10    2.9  E. 

23  19.7  E. 

7  12.4  E, 

Mar.     I     9.3  E. 

15    2.2  E. 

28  19.0  E. 

II  11.8  E. 

25    4.6  E. 

8  21.3  E. 

2  18.2  E. 

16  ii.i  E. 

30    39E. 

12  20.7  E. 

26  13.4  E. 

10    6.2  E. 

4     3.1  E. 

17  19.9  E. 

•31   12.7  E. 

14     55E. 

27  22.3  E. 

II  15. 1  E. 

5  12.0  E. 

19    4.8  E. 

Apr.    I  21.6  E. 

15  14.4  E. 

29  7.2:e. 

12  23.9  E. 

6  20.9  E 

20  13.7  E, 

3    6.5  E. 

16  23.3  E. 

30  16. 1  E. 

14    8.8  E. 

8     5.8  E. 

21  22.6  E. 

4  15.4  E. 

18     8.2  E. 

May    2     i.o  E. 

15  17.7  E. 
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WASHINGTON 

MEAN  TIME  OF  GREATEST  ELONGATION. 

ENCELADUS     {ConcAJid.) 

d      h 

d      h 

d     h 

d      h 

d      h 

d 

h 

May  17     2.6  E. 

June    6  15.7  E. 

June  27     4.9  E. 

July  17  18.1  E. 

Aug.    7     7.4  E. 

Aug.    27 

20.7  E. 

18  II. 4  E. 

8     0.6  E. 

28  13.8  E. 

19     3.0  E. 

8  16.3  E. 

29 

5.6  E. 

19  20.3  E. 

9     9.5  E. 

29  22.6  £. 

20  1 1.8  E. 

10     1.2  E. 

30 

14.5  E. 

21     5.2  E. 

10  18.4  E. 

July     I     7.5  E. 

21  20.7  E. 

II   lo.o  E. 

31 

23-4  E. 

22  14. 1  E. 

12     3.2  E. 

2  16.4  E. 

23     5.6  E. 

12  18.9  E. 

Sept.     2 

8.3  E. 

23  23.0  E. 

13  12.1  E. 

4     1-3  E. 

24  14.5  E. 

14     3-8  E. 

3 

17.2  E. 

25     7.8  E. 

14  21.0  E. 

5  10. 1  E. 

25  23.4  E. 

15  12.7  E. 

5 

2.1  E, 

26  16.7  E. 

16     5.9  E. 

6  19.0  E. 

27    8.3  E. 

16  21.6  E. 

6 

ii.oE. 

28     1.6  E. 

17  14.7  E. 

8     3.9  E. 

28  17.2  E. 

18     6.5  E. 

7 

T9.9  E. 

29  10.4  E. 

18  23.6  E. 

9  12.8  E. 

30     2.0  E. 

19  15.4  E. 

9 

4.8  E. 

30  19.3  E. 

20    8.5  E. 

10  21.7  E. 

31  10.9  E. 

21     0.3  E. 

10 

13.7  E. 

June     I     4.2  E. 

21   17.4  E. 

12     6.6  E. 

Aug.    I  19.8  E. 

22    9.2  E. 

II 

22.6  E. 

2  13. 1  E. 

23    2.2  E. 

13  154  E. 

3     4.7  E. 

23  18.0  E. 

13 

7.5  E. 

3  22.0  E. 

24  II. I  E. 

15     0.3  E. 

4  13.6  E. 

25     2.9  E. 

14 

16.4  E. 

5     6.8  E. 

25  20.0  E. 

16    9.2  E. 

5  22.5  E. 

26  1 1.8  E. 

16 

1.3  E.    , 

1 

TETHYS. 

d      h 

d      h 

d      h 

d      h 

d      h 

d 

h 

Feb.  22  21.8  E. 

Mar.  30  18.6  E. 

May    5  15. 1  E. 

June  10  1 1.6  E. 

July  16     8.2  E. 

Aug.    21 

5.1  E. 

24  19. 1  E. 

Apr.    I  15.9  E. 

7  12.4  E. 

12     8.9  E. 

18     5.5  E. 

23 

2.4  E. 

26  16.4  E. 

3  13  2  E. 

9    9  7  E. 

14     6.2  E. 

20     2.8  E. 

24 

23.8  E. 

28  13.7  E. 

5  10.5  E. 

II     7.0  E. 

16     3.5  E. 

22     0.1  E. 

26 

21.1  E. 

Mar.    2  II. 0  E. 

7     7-8  E. 

13     4-3  E. 

18     0.8  E. 

23  21.4  E. 

28 

18.4  E. 

4     8-3  E. 

9     5.1  E. 

15     1.6  E. 

19  22.1  E. 

25  18.7  E. 

30 

15.7  E. 

6    5.6  E. 

II     2.4  E. 

16  22.9  E. 

21  19.4  E. 

27  16.1  E. 

Sept.     I 

13.0  E. 

8     2.9  E. 

12  23.6  E. 

18  20.2  E. 

23  16.7  E. 

29  13.4  E. 

3 

10.4  E. 

10    0.2  E. 

14  20.9  E. 

20  17.5  E. 

25  14.0  E. 

31  10.7  E. 

5 

7.7  E. 

II  21.5  E. 

16  18.2  E. 

22  14.7  E. 

27  1 1.3  E. 

Aug.    2     8.0  E. 

7 

5.0  E.    1 

13  18.8  E. 

18  15.5  E. 

24  12.0  E. 

29    8.6  E. 

4     5-3  E. 

9 

2.4  E.    1 

15  16.1  E. 

20  12.8  E. 

26    9.3  E. 

July    I     5.9  E. 

6     2.6  E. 

10 

23  7  E. 

17  13  4  E. 

22  10. 1  E. 

28     6.6  E. 

3     3-2  E. 

7  23.9  E. 

12 

21.0  E. 

19  10.8  E. 

24     7.4  E. 

30     39E. 

5     0.5  E. 

9  21.2  E. 

14 

18.3  E. 

21     8.1  E. 

26    4.7  E. 

June    I     1.2  E. 

6  21.8  E. 

II   18.5  E. 

16 

15.6  E. 

23     54E. 

28     2.0  E. 

2  22.5  E. 

8  19.0  E. 

13  15.8  E. 

18 

13.0  E. 

25     2.7  E. 

29  23.3  E. 

4  19.8  E. 

10  16.3  E. 

15  13-2  E. 

20 

10.3  E. 

27     0.0  E. 

May    I  20.6  E. 

6  17. 1  E. 

12  13.6  E. 

17  10.5  E. 

22 

7.6  E. 

28  21.3  E. 

3  178  E. 

8  14.4  E. 

14  10.9  E. 

19    7.8  E. 

24 

50E. 

1 

DIONE. 

d      h 

d      h 

d      h 

d      h 

d      h 

d 

h 

Feb.  23  23.0  E. 

Mar.  28  19.3  E. 

Apr.  30  15.2  E. 

June   2  ii.o  E. 

July    5     6.8  E. 

Aug.     7 

2.9  E. 

26  16.7  E. 

31   12.9  E. 

May    3     8.8  E. 

5     4-6  E. 

8     0.5  E. 

9 

20.6  E, 

Mar.     I  10.4  E. 

Apr.    3     6.6  E. 

6     2.5  E. 

7  22.3  E. 

10  18.1  E. 

12 

14.3  E. 

4     41E. 

6     0.3  E. 

8  20.1  E. 

10  15.9  E. 

13  11.8  E. 

15 

8.0  E. 

6  21.8  E. 

8  17.9  E. 

II  13.8  E. 

13     9.6  E. 

16     5.5  E. 

18 

1.7  E. 

9  15-5  E. 

II   11.6  E. 

14     7.4  E. 

16     3.2  E. 

18  23.1  E. 

20 

19.4  E. 

12     9.2  E. 

14     5-2  E. 

17     I.I  E. 

18  20.8  E. 

21  16.8  E. 

23 

13. 1  E.    ' 

15     2.8  E. 

16  22.9  E. 

19  18.7  E. 

21  14.5  E. 

24  10.5  E. 

26 

6,8  E. 

17  20.5  E. 

19  16.6  E. 

22  12.4  E. 

24     8.2  E. 

27     4.2  E. 

29 

0.5  E. 

20  14.2  E. 

22  10.2  E. 

25     6.0  E. 

27     i.aE. 

29  21.9  E. 

31 

18.2  E. 

23     7.9  E. 

25     3.9  E. 

27  23.7  E. 

29  19.5  E. 

Aug.    I   15.6  E. 

Sept.     3 

12.0  E- 

26     1.6  E. 

27  21.5  E. 

30  17.3  E. 

July    2  13.1  E. 

4     9.2  E. 

6 

5-7  E. 

t 
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RHEA. 

TITAN. 

HYPERION. 

lAPETUS. 

1            d      h 

d 

h 

d      h                     d     h 

d           '               d 

d 

]  Feb.  28  17.8  E. 

June 

8 

1.7  E. 

Mar.  12    7W. 

June  7  16  E. 

Feb.  21.5  S. 

June   19. 1  I. 

Feb.  26.5  S. 

Mar.  5    6.3  E. 

12 

14.1  E. 

16    7S. 

II  15  I. 

27.4  E. 

23.9  w. 

Mar.  17.9  E. 

9  187  E. 

17 

2.4  E. 

20    3E. 

15  18  W. 

Mar.    4.9  I. 

29.2  S. 

Apr.     5.9 1.     1 

14     71  E. 

21 

14.7  E. 

24    2  I. 

I9«i7  S. 

9.6  W. 

July     5.0  E. 

26.1  W. 

18  19.5  E. 

26 

3.0  E. 

28    5W. 

23  14  E. 

14.9  s 

10.4  I. 

May   16.5  S. 

23    8.0  E. 

30 

15.4  E. 

Apr.     I    6  S. 

27  13  I. 

20.7  E. 

15.2  W. 

June    4.3  E. 

27  20.4  E. 

July 

5 

3.8  E. 

5    2E. 

July  I   15  W. 

26.1  I. 

20.5  S. 

23.0  I. 

Apr.    I     8.8  E. 

9 

16. 1  E. 

9    I  I. 

5  15  S. 

30.9  w. 

26.4  E. 

July    13.2  W. 

5  21. 1  E. 

14 

4.5  E. 

13    4W. 

9  II  E. 

Apr.     5.2  S. 

31.7  I. 

Aug.     2.7  S. 

10    9.5  E. 

18 

16.8  E. 

17    3S. 

13  II  I 

II.O  E. 

Aug.     5.6  W. 

22.0  E. 

14  21.8  E. 

23 

52E. 

20  24  E. 

17  13  w. 

16.4  I. 

10.9  S. 

Sept.  10.2  I. 

19  10.2  E. 

27 

17.6  E. 

24  23  I. 

21  13  s. 

21.1  W. 

16.8  E. 

Oct.      i.o  W. 

23  22.5  E. 

Aug. 

I 

6.0  E. 

29     2W. 

25     9E. 

26.4  S. 

22.1  I. 

28  10.9  E. 

5 

18.5  E. 

May    3    I  S. 

29    9l- 

May     2.2  E. 

27.0  W. 

May    2  23.2  E. 

10 

6.9  E. 

621E. 

Aug.  2  12  W. 

7.6  I. 

Sept.    1.3  S. 

7  "SE. 

14 

19.4  E. 

10  20  I. 

6  II  S. 

12.4  W. 

7.2  E. 

II  23.9  E. 

19 

7.8  E. 

14  23  w. 

10     8  E. 

17.7  s. 

12.6  I. 

16  12.2  E. 

23 

20.3  E. 

18  23  S. 

14     8  I. 

23.5  E. 

17.5  w. 

21     0.5  E. 

28 

8.7  E. 

22  19  E. 

i8  II  W. 

28.8  I. 

22.8  S. 

25  12.8  E, 

Sept. 

I 

21.2  E. 

26  18  I. 

22  10  S. 

June     2.6  W. 

28.7  E. 

30     I.I  E. 

6 

9.7  E. 

30  20  w. 

26    7E. 

7.9  s. 

Oct.     4.0 1. 

June   3  13.4  E. 

10 

22.2  E. 

June    3  20  S. 

30    7  I. 

13.7  E. 

8.9  W. 

THE  APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 

! 

1 

a 

d 

/ 

/ 

/' 

u 

«' 

Inclination  of 

The  Elevation 

The  Elevation 

Earth's  Longitude  from  Saturn      1 

Northern 

of  the  Earth 

of  the  Sun 

counted  on  Plane  of  Ring         1 

Greenwich 

Outer 

Outer 

Semi-Minor 

above  the 

above  the 

from  the  Ring's  Ascend-            ' 

Mean 

Major 

Minor 

Axis  to  Circle 

Plane  of  the 

Plane  of  the 

ing  Node  on  the— 

Noon. 

Aua. 

Axis. 

of  Declination 

Ring. 

Ring. 

1 

from  North 
to  East 

Equator. 

Ecliptic.          ! 

Jan.       0 

34.68 

15.17 

0 
+  3  44  9 

0       f 
+  25  55.7 

0       1 
+  25  26.9 

0       1 
300  25.9 

0        f 
258     6.4 

20 

3541 

15.57 

+  3  596 

+  26     4.8 

+  25  32.4 

302   36.2 

260   16.6 

Feb.      9 

36.40 

16.05 

+  4    II.O 

+  26     9.6 

+  25  377 

304   18.3 

261   58.9 

Mar.      I 

37-59 

16.59 

+  4  18.1 

+  26  10.8 

+  25  42.8 

305  23.8 

263      4.4 

21 

38.87 

1713 

+  4  20.5 

+  26     9.3 

+  25  47.8 

305  46.5 

263  27.2 

Apr.    10 

40.08 

17.63 

+  4  18.1 

+  26     6.0 

+  25  52.5 

305  25.0 

263      5.8 

30 

41.04 

18.00 

44  11.4 

+  26     I.I 

+  25  57.1 

304  24.2 

262      5.1 

May    20 

41.57 

18.17 

+  4     1.6 

+  25  552 

+  26     1.5 

302   56.1 

260   37.1 

June     9 

4157 

18.10 

+  3  50  6 

+  25  490 

+  26     5.7 

301    18.3 

258  59-3 

29 

41.04 

17.82 

+  3  40.5 

+  25  44.0 

+  26     9.6 

299  50.1 

257  31.2 

July     19 

40.10 

17.39 

+  3  33  4 

+  25  41-9 

+  26  13.4 

298  48.4 

256  29.7 

Aug.      8 

38.90 

16.89 

+  3  30.7 

+  25  44.0 

+  26  17.0 

298   24.5 

256    5.8 

28 

3763 

16.40 

+  3  33.0 

+  25  50.4 

+  26  20.5 

298   42.8 

256  24.2 

Sept.    17 

36.44 

15.98 

+  3  40  0 

+  26     0.5 

+  26  23.8 

299  42  4 

257  23.9 

Oct.       7 

3542 

15.65 

+  3  511 

+  26  12.7 

+  26  26.8 

301   18.5 

259     0.0 

27 

34.66 

15.42 

+  4     5  3 

+  26  25.0 

+  26  29  6 

303  23.8 

261     55 

Nov.    16 

34.18 

15.30 

+  4  21.5 

+  26  35.5 

+  26  32.3 

305  49.7 

263  31 4 

Dec.      6 

34.02 

15.29 

+  4  38.3 

+  26  43.0 

+  26  34.8 

308  26.4 

266    8.2 

26 

3418 

15.40 

+  4  546 

+  26  46.7 

+  26  37.0 

311     35 

268  45.4 

3^ 

3427 

1544 

+  4  58.4 

+  26  47.0 

+  26  37.6 

311  41.6 

269  23.5 

The  factor  to  be  m 

ult 

iplied  by 

ff  and  l>  to  obtain  the  axes  of — 

The 

inner  ellips 

ie  of  the  outer  ring  =  0.8801,             log  factor  =  9.9445 

The 

outer  ellipj 

se  of  the  inner  ring  =  0.8599,             log  factor  =  9.9344 

The 

inner  ellip; 

je  of  the  inner  ring  =  0.6650,             log  factor  =  9.8228 

The 

inner  ellips 

«  of  the  dusky  ring  =  0  5486,             log  factor  =  97392 

N0TE.-TI 

le  J 

>ositive  sig 

n  of  /  indicates  that  the  visible  surface  of  ^he  ring  is  the  northern  one 
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a. 

1 

f/^ 

~7%  \ 

1 

Apparent  Apsides.                ^  j          /         y^""^ 

Date.    Position  App.  Distances.       /          p — _   /  / 

Angle.    Ariel.  Umbriel.                              /r-.-^ 

Apparent  Apsides. 

Date.    Position  App.  Distances.  , 
Angle.  Titania.  Oberon. 

Mar.    I.  339.3    14. 1       19.7                    1           I    \        / 

Mar.   I,    339.3     32.3      432 

May  20,  343.3    14.8      20.6          \         \            \   N.  / 

May  20,    343.3     33,8     45.2 

Aug.    8,  347.x    14.2      19.8           \         \           ^^v]/ 

^^ 

Aug.    8,    347.1     32.4      434 
f 

APPARENT  ORBITS  OF  THE  SA 
AS  SEEN  IN  AN  INV. 

i 
1 

T, 

TELUTES  OF  URANUS  IN  i8g8, 

ERTING  TELESCOPE. 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION.                                  j 

ARIEL.               ^ 

UMBRIEL. 

TITANIA. 

OBERON. 

North. 

South. 

North. 

South. 

North. 

South. 

North  and  Sontfa. 

d      h 

Mar.  16  19.7 

24     92 

31  22.7 

Apr.    8  12.2 

16     1.8 

d      h 

Mar.  20  14.5 

28    4.0 

Apr.    4  17.5 

12    7.0 

19  20.5 

•d      h 
Mar.    8    1.2 
16    8.2 

24  15.1 

Apr.     I  22.1 

10    5.1 

d      h 

Mar.  10    3.0 

18    9.9 

26  16.9 

Apr.    3  23.9 

12    6.9 

d      h 

Feb.  27     4.7 

Mar.     7  21.6 

16  14.5 

25    7-6 

Apr.     3    0.7 

d      h 

Mar.    3  13.1 

12    6.0 

20  23.0 

29  16. 1 

Apr.    7    9.3 

d      b 

Mar.  13    3.1  N. 

19  20.7  S. 

26  14.4  N. 

Apr.    2    8.2  S. 

9    2.0  N. 

23  15.3 

May     I     4.8 

8  18.4 

16    7.9 

23  21.5 

27  10. 1 
May     4  23.6 
12  13.2 
20    2.7 
27  16.3 

18  12.2 

26  19.2 

May    5    2.3 

13    94 
21  16.4 

20  13.9 

28  21.0 

May    7     4.0 

15  "I 
23  18.2 

II  17.9 
20  II. I 
29    44 
May    7  21.6 
16  14.9 

16    2.5 

24  19.7 

May     3  13.0 

12    6.3 

20  23.6 

15  19  9  S.  ' 
22  13.8  N. 

29   78  s.  1 

May     6     1.8  N.  ' 
12  197  s. 

31    II.O 

June    8    0.6 
15  14.1 

23     37 
30  17.2 

June    4     5.8 
II  19.4 
19    8.9 
26  22.4 

July     4  12.0 

29  23.5 

June    7    6.6 

15  136 

23  20.7 

July     2     3.7 

June    I     1.3 

9    8.4 

17  15  4 

25  22.5 

July    4    5.5 

25    8.2 
June    3    1.5 
II  18.7 
20  12.0 
29    52 

29  16.9 
June    7  10. 1 

16    3.4 

24  20.6 

July     3  13.7 

19  137  N. 

26    77S. 

June    2     1.7  N. 

8  19.6  S. 

15  13.5  N. 

July     8    6.7 
15  20.3 
23    98 
30  23.3 

Aug.    7  12.8 

12     1.5 
19  15.0 

27     4-5 

Aug.     3  18.0 

II     7.5 

10  10.7 
18  17.7 
27    0.7 
Aug.    4    7.7 
12  14.6 

12  12.5 
20  19.5 
29    2.4 
Aug.    6    9.4 
14  16.3 

July     7  22.3 
16  15.4 

25     8.5 

Aug.     3     1.5 

II  18.4 

12     6.9 
21     0.0 
29  17.0 
Aug.     7  lo.o 
16    2.9 

22    74  S. 
29    1.2  N. 
July     5  19.0  S.  ' 
12  12.8  N. 
19    6.5  S. 

15     2.2 
22  15.7 
30    5.2 
Sept.    6  18.6 
14     8.0 

18  21.0 
26  10.4 
Sept.    2  23.9 
10  13.3 
18     2.7 

20  21.5 

29    44 

Sept.   6  1 1.3 

14  18.1 

23     1.0 

22  23.2 
31     6.1 
Sept.    8  13.0 
16  19.8 
25     2.7 

20  II. 3 
29    4-2 
Sept.    6  21.0 
15  13.8 
24    6.5 

24  19.8 
Sept.    2  12.6 
II     5.4 
19  22.1 
28  14.8 

26    0.2  N.| 

Aug.   I  17-8  s.  ; 

8  11.4N.  1 
15    5.0  S.  1 

21  22.4  N. ; 

d      h 
Period  of  Ariel,           2  12.489                           Period  of  Titai 

d       h 
lia.           8  16.942 

Period  of  Umbriel,     4     3.460                            Period  of  Ober 

on,        13  11.119 

'        Note.— For  A 
found  by  addin 

ricl  only  every  third  elongation  is  given,  and  for  Umbriel  every  alternau 
%  multiples  of  the  period  of  the  satellite. 

s  one.  The  intermediate  ones  may  be   1 
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Date. 

Position 

Angle 

of  Apsis. 

Apparent 
Disunce 
at  Apsis. 

Mar.    5. 

o 

255.2 

+      16.4 

Sept.  21, 

2607 

+      16.4 

Dec.  lo. 

259.3 

+      16.9 

APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  IN  i8q8, 
'  AS  SEEN  IN  AN  INVERTING  TELESCOPE, 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


East 


Jan. 


Feb. 


Mar. 


d 

h 

I 

32 

7 

0.3 

12 

21.5 

18 

18.6 

24 

157 

30 

12.8 

5 

10.0 

II 

7.0 

17 

41 

23 

1.2 

28 

22.2 

6 

19.3 

West 


Jan. 


Feb. 


Mar. 


d 

h 

4 

1.8 

9 

22.9 

15 

20.1 

21 

17.2 

27 

14.3 

2 

II.4 

8 

8.5 

14 

56 

20 

2.7 

25 

23.7 

3 

20.8 

9 

17.8 

East 


Mar. 


Sept. 


Oct. 


d 

b 

12 

16.3 

18 

13.3 

24 

IO-3 

30 

7-3 

10 

18.4 

16 

15.4 

22 

12.4 

28 

95 

4 

6.5 

10 

3.5 

i6 

0.6 

21 

21.7 

West 


Mar. 


Sept. 


Oct 


d      h 
15   14.8 
21   11.8 
27     8.8 
19.8 


13  16.9 

19  13.9 

25  II.O 

I  8.0 

7  50 

13  2.1 

18  23.1 

24  20.2 


East 


Oct. 

Nov. 


Dec. 


d      h 

27  18.8 

2   15.8 

8  12.9 

14   lO.O 

20    7.1 

26    4.2 

2     1.3 

7  22.4 

13  196 

19  16.7 

25  13.8 

31    II.O 


West 


d  h 

30  17.3 

5  144 

II  11.4 

17  8.5 

23  5-6 

29  2.7 

4  23.9 

10  21.0 

16  18.1 

22  15.3 


28  12.4 
Jan.        3     9.5 


Oct. 

Nov. 


Dec. 


The  above  times  are  those  of  each  passage  of  the  satellite  through  the  apsis  of  its  apparent 
orbit.  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around  the 
orbit  from  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of  the  satellite 
describes  equal  areas  in  equal  times. 

Period  of  the  satellite  of  Neptune,  5''2it>.046. 


NoTfe. — In  the  preceding  diagrams  the  central  circle  represents  the  planet  and  is  on  the  same  scale  as  the  orbits. 
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PHENOMENA,  1898. 


WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


d 

h 

so 

Jan.  I 

0 

- 

I 

I 

- 

I 

20 

- 

5 

I 

I 

5 

23 

— 

7 

- 

- 

9 

16 

- 

II 

8 

- 

12 

22 

- 

H 

0 

22 

17 

0 

- 

17 

14 

27 

i8 

I 

29 

19 

22 

32 

20 

8 

45 

21 

- 

- 

21 

3 

53 

24 

9 

- 

28 

21 

- 

Feb.  I 

7 

9 

3 

19 

- 

4 

8 

- 

lO 

5 

15 

II 

I 

- 

13 

22 

24 

14 

0 

- 

14 

II 

41 

15 

5 

- 

i8 

7  43 

i8 

17 

56 

20 

8 

16 

21 

7 

- 

26 

21 

. 

28 

3 

- 

28 

14  40 

Mar.  I 

19 

- 

6 

10 

- 

7 

16 

- 

9 

7  40 

9 

14 

- 

13 

4 

0 

13 

18 

33 

15 

23 

- 

19 

8 

0 

19 

21 

- 

21 

2 

_ 

22 

8 

57 

22 

13 

58 

25 

7 

- 

25 

10 

- 

25 

21 

- 

27 

23 

II 

30 

I 

- 

9      iny 

g      in  Perihelion. 

©      in  Perihelion. 

6V(L V  —  4  31 

d  S  0  Inferior. 

(C      Eclipsed,  vis.  at  Wash. 

<559 S  +  342 

g       Greatest  Hel.  Lat.  N. 

6\i  ^ Jf+4    4 

6V(L V+  7    5 

g  Stationary. 

dSC S  +  4  3X 

6k<L b  +  540 

dSC 5+4  13 

6  ^€ ^  +  022 

0      Eclipsed,  invis.  at  Wash. 

6  id 9  —  042 

y      Stationary, 
g       Greatest  elong.W.  25     5 
6V(L V  —  4  32 

5      in?5 

9      in  Aphelion. 

6V(L V+  7    9 

6V  ^ »  +  oi 

6SC S  +  424 

g      in  Aphelion. 

dha h  +  5  SO 

6  90  Superior. 

6  ^a ^  —  a     2 

(5?C S-3X9 

(5?C 9  —  5    2 

9      Greatest  Hel.  Lat  S. 
^      Stationary. 
<5WC V-  4  24 

g       Greatest  Hel.  Lat.  S. 
S      stationary. 

6V(L V+  7     4 

DtpO 

dSC S  +  412 

dhC b  +  518 

6  9  0  Superior. 

6  ^<L ^  —  425 

O      enters  ^^  Spring  com. 

Ij       Stationary. 

6\l(L S-556 

6  id 9-6  38 

^VO 

(559 5  +  1  15 

6V(L W  -  4    7 

g       in  Perihelion. 


d     h     m 

Apr.  5  10  36 

5  17  - 
9  7- 
9    9  44 

10  O  12 
10   II      - 

17  8  32 

18  o  - 
ao  9  - 
21  10  12 

21    18   24 

24  3  - 
24  7  58 
30  4  - 
30  17    - 

May  2  15  50 
2  19    - 

6  17    8 

7  6  31 
13    o    - 


o    - 

8  12 
3  - 
3  41 


13 
16 

17 
18 
18  13 

21  16  29 

22  o    - 
22    o  44 

27     9     - 
27  18    - 

27  21     - 

29  17     - 

29  23  46 

June  29- 

3     I  57 


3  13  57 
12  14    - 

6  31 
4  46 
o  34 


14 
17 
18 


18  15     - 

20  17     - 

21  9     - 
21  10  50 

21  23     - 

22  7    - 

25  23     - 

26  9  55 
26  15    - 

29  14    - 

30  10  55 
30  21  48 

July   I  23     - 


6V(L 3(  +  6  59 

^      Greatest  Hel.  Lat.  S. 
g      Greatest  HeL  Lat  N. 

d  SC S  +  4     I 

6h(L '2  +  5    9 

g      Greatest  elong.  £.   19  34 

6  ^  a i  —  6  10 

6  V  9 5  +  3  20 

g      Stationary. 

d5C 5  —  a    1 

6  9  a 9  —  4  40 

9      in  a 

6^  a V  —  3  50 

^      in  Perihelion. 
<5  5  O  Inferior. 

6V(L 3^+658 

5      inO 

dSC ...    S+3  57 

6h(i l2  +  5     8 

g      Stationary. 

g      in  Aphelion. 
6  ^C ^  —  648 

^      Greatest  Hel.  Lat  N. 

6  i  (L 5  —  8  34 

(5  9  W  • 9  +  2  19 

<5WC V—  3  37 

cPSO 

6  9(i 9  —  051 

y,      stationary. 
9      in  Perihelion. 

g       Greatest  elong.W.  24  45 

ekO 

6V€ V+  7    1 

g      Greatest  Hel.  Lat  S. 

dSC S  +  4     I 

6h(L '2+514 

6^0 

6  ^C ^  —  617 

(55C 5-3  50 

<5VC V—  3  31 

9      Greatest  Hel.  Lat  N. 
O      enters  25,  Summer  com. 
5      ilia 
(59C 9  +  3  18 

d  5  V  ..•:•.  •  5  +  I  27 

g      in  Perihelion. 

6V(L V+  7    3 

y,      in  Aphelion. 
<5  g  0  Superior. 

dSC S  +  4     7 

6k(L 12  +  520 

©      in  Aphelion. 
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WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


d 

h  m 

July  3 

-  - 

6 

6  - 

13 

3  45 

15 

831 

i8 

20 

I  30 

20 

18  II 

23 

21  53 

26 

17  - 

27 

18  48 

28 

5  14 

29 

18  - 

Aug.  7 

8  - 

8 

15  - 

8 

23  - 

9 

8  - 

II 

0  II 

II 

16  37 

13 

17  - 

i8 

13  - 

i8 

20  51 

20 

II  39 

20 

15  6 

21 

19  - 

22 

0  - 

84 

I  23 

24 

9  - 

«4 

12  7 

28 

15  - 

29 

8  - 

3X 

X  - 

Sept.  5 

0  - 

8 

0  57 

8 

19  33 

13 

13  - 

14 

4  I 

i6 

23  - 

17 

I  - 

17 

3  32 

17 

9  - 

19 

138 

20 

7  49 

20 

19  29 

21 

I  - 

21 

16  - 

21 

23  - 

22 

7  - 

27 

2  - 

Oct.  2 

5  - 

5 

9  II 

7 

12  12 

9  13  - 

9 

20  - 

13 

6  - 

C  Eclipsed,  in  vis.  at  Wash. 

g  Greatest  Hel.  Lat.  N. 

6  id ^-4  56 

6  V  C V  -  3  28 

0  Eclipsed,  invis.  at  Wash. 

69  a S  +  415 

d9C 9  +  5  55 

6V(L    .......   3^  +  6  59 

<J  g  a     Leonis  •  .  .    g   +  o     o 

dSC S+4     7 

6k(L l2  +  5i8 

S      stationary. 

g      Greatest  elong.  E.  27  25 

g      in  Aphelion. 

Ij       Stationary. 
6  ^(L ^  —  3     4 

dWC W  —  321 

d?:^ 9-1  38 

6tf(L S  +  114 

6V(L 3^+6  50 

69(L 9  +  5    3 

g       Stationary. 

nS0 

dSC S  +  358 

6^V ^  +  I  II 

6h(L b  +  5    4 

g       Greatest  Hel.  Lat.  S. 

^      in  Ji 
d  g  0  Inferior. 

dVC V—  3    9 

<5^C ^  —  054 

g       Stationary. 

<J5C ?+320 

nV0 

9      in  Aphelion. 

6V(i 3i:  +  6  39 

»      ina 

<J9C 9  +  1  28 

dSC S  +  342 

6k€ b  +  4  39 

g       Greatest  elong.  W.  17  52 
9      Greatest  elong.  E.    46  32 

g      in  Perihelion. 
0     enters  £^.  Autumn  com. 
^      Stationary. 
g      Greatest  Hel.  Lat  N. 
(5VC V—  2  55 

6  ^(L ^+125 

9      Greatest  Hel.  Lat.  S. 

d9S 9  —  4  53 

6V0 


d 

h  m 

Oct  14 

18  42 

14 

21  38 

15  23  - 

17 

I  •- 

17 

16  0 

18 

I  31 

18 

5  I 

18 

22  - 

21 

20  - 

25 

17  - 

26 

23  - 

Nov.  I 

16  42 

4 

22  - 

4 

22  31 

10 

17  - 

II 

10  - 

II 

17  23 

14 

3  6 

14 

9  57 

14 

17  51 

15 

0  7 

18 

I  - 

19 

15  - 

23 

15  - 

25 

7  - 

25 

8  - 

28 

22  59 

Dec.  I 

0  - 

2 

20  9 

3 

4  - 

4 

20  - 

6 

2  - 

9 

13  3 

10 

I  - 

10 

5  - 

II 

15  33 

II 

16  - 

II 

16  31 

12 

_  — 

12 

9  28 

13 

20  5 

14 

8  - 

14 

14  - 

18 

22  - 

20 

18  - 

21 

2  - 

21 

5  - 

26 

4  5 

27 

-  - 

29 

5  - 

29 

21  40 

31 

3  - 

31 

15  - 

<5gC 5+6  37 

6  2l€ 3^+628 

6\iV g— o    2 

<5SC S  +  324 

6  9C 9  —  2  19 

6  h  a 12  +  411 

<5  g  0  Superior. 

6  9h 9-6  47 

g      intS 

9      Greatest  brilliancy. 

6WC V-  a  45 

g      in  Aphelion. 

6  ^a ^  +  3  41 

9      Stationary. 

(5»S S-153 

6yic 3/  +  621 

dSC S  +  312 

6  9  a g  +  044 

6h(i '2  +  3  46 

6  id 9  —  2  19 

69  h 5  —  3  39 

69  9 »  +  ii8 

6  9k 9  —  4  14 

dS0 

g      Greatest  Hel.  Lat  S. 

6V(L V— 2  42 

6  9Q  Inferior. 

6  ^a ^  +  5  36 

g      Greatest  elong.  E.    21  10 

9      inQ 
6  bO 
6V(L 11+  6  IS 

$      Stationary. 

d9S 9  +  1  14 

6  9  a 9  +  4  41 

g       Stationary. 

<JSC S  +  3     4 

0      Eclipsed,  invis.  at  Wash. 
<JbC ^2  +  3  27 

69  (L g— o    3 

9      ina 

g      in  Perihelion. 
9      Stationary. 

0      enters  VJ ,  Winter  com. 
6  9  Q)  Inferior. 
dVC V—  2  46 

C      Eclipsed,  vis  at  Wash. 

g       Greatest  Hel.  Lat.  N. 

6  id ^  +  6  38 

®      in  Perihelion, 
g       Stationary. 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

1 

{North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 

Reduction 
to 

Log;,. 

Longitude. 

Plac*. 

Latitude. 

Geocentric 

Latitude^ 

From  Washington. 

PiroipGraenwIch. 

• 

o       *          m 

*         m 

h    m       • 

h    m      • 

Abastuman . 

+  41*4224 

-  XX  35J5 

9-999351 

-  7  59  37 

-  a  51 25 

Abo     ...        . 

+  6026  56.8 

-  XO     2.x 

9.998887 

-  63718-45 

-  I  29    6.41 

Adelaide 

-345538.5 

+  XO  56.8 

9999520 

-14  22  32.30 

-  9  14  20.30 

Albany  (New  Obs.)      . 

+  423912.7 

-  XX  38.0 

9.999326 

-  0  13     5.2 

+  4  55   6.8 

Albany  (Old  Ods.)       . 

+  4239495 

-  XX  38.0 

9.999326 

-  0  13  I2.8a 

+  45459-22 

Alfred  (N.  V.)      . 

+42  15  19.8 

-  II  37.0 

9.999337 

+  0  a  55.00 

+  5  "    7-04 

Algiers  (Old  Obs,)       . 
Algiers  (New  Obs.)      . 

+  3644   0 

—  IX  I0.8 

9.999476 

-  5  20  28.8 

-  0  12  16.8 

+  364750 

-  II  II.3 

9.999474 

-  5  20  20.59 

-  0  12   8.55 

Allegheny    . 

+  402741.6 

-  XI  31.3 

9.999383 

+  011  50.89 

+  5  ao   3.93 

Altona 

+  5332453 

-  II   10.2 

9.999049 

-54758.39 

-03946.35 

Amherst 

+  42  22  17.1 

-  XX  37.3 

9.999334 

-018   7.37 

+  450  4-67 

Annapolis    . 

+  385853.5 

-  "  245 

9.999420 

-  0   2  15-55 

+  55  56.49 

Ann  Arbor  . 

+  42  1648.0 

-  II  37.0 

9.999336 

-I-  02643.15 

+  53455-19 

Arequipa  (Harvard)    . 

-1624 

+    6  18.4 

9.999884 

-  0  22  42 

+  44530 

Armagh 

+  5421  12.7 

-  II   4.2 

9.999029 

-  44136.6 

+  0  26  35.4 

Athens 

+  375820.7 

—  II  18.9 

9.999445 

-  643   6.9 

-  13454-9 

Bamberg      . 

+  49  53    5 

-  II  30.7 

9.99914X 

-  5  51  45-4 

-043334 

Beloit  .... 

+  4230    9.0 

-  II  37.6 

9.999331 

+  0  47  55-3 

+  5  56   7-3 

Bergen 

+  602354 

-  10    2.7 

9.998888 

-  5  29 248 

-  021  12.8 

Berkeley 

+  375221.7 

-  II  18.3 

9.999448 

+  30  50-33 

+  89   2.37 

Berlin. 

+  523016.7 

—  II  17. I 

9.999075 

-  6    1  46.95 

-  0  53  34  91 

Berlin  (Urantj)  . 

+  5231307 

—  II  17.0 

9.999075 

-  6    I  39  55 

-  0  53  27-51 

Berne  .... 

+  4657    8.7 

-  II  39.0 

9.999216 

-  5  37  57-7 

-  0  29  45.7 

Besan^on     . 

+  471459.0 

-  XI  38.5 

9.999208 

-  5  32   9-2 

-  0  23  57.a 

Bethlehem  . 

+  403623.4 

-  II  31.9 

9.999379 

—  0   640.19 

+  5    1  31  85 

Birr  Castle  . 

+  53    5470 

-  XI  13.3 

9.999060 

-  43631-1 

+  0  31  40.9 

Bogota 

+  43548 

-  1 51.5 

9.999991 

-  on  13 

+  4  56  59 

Bologna 

+  442947.0 

-  II  40.3 

9.999279 

-  5  53  36-9 

-  0  45  24  9 

Bombay 

+ 18  53  45 

-    7    8.1 

9.999847 

-  9  59  2778 

-451x574 

Bonn   .... 

+  504345.0 

-  II  26.9 

9.999120 

-  53635-33 

-  0  28  23.29 

Bordeaux     . 

+  4450    7.2 

-  II  40.4 

9.999271 

-  5   6   6.63 

+  02    541 

Bothkamp  . 

+  5412    9.6 

-  II    5.3 

9.999033 

-  54843-2 

—  04031.2 

Breslau 

+  51    656.5 

—  II  25.0 

9.999110 

-  6  16  20.88 

-  I    8    8.84 

Brisbane 

-2728   0.0 

+    9  322 

9999689 

-15  20  18.44 

-10  la   6.40 

Brussels  (6^^^/^).  . 

+  504753 

-  II  26.6 

9.999118 

-  5  25  38-2 

-  0  17  26.2 

BtvlssqIs  (Old  Obs.)     . 

+  5051  10.7 

-  II  26.3 

9.999117 

-  5  25  40.7 

-  0  17  28.7 

Budapest     . 

+  472934.7 

-  11  38.0 

9.999202 

-  624274 

-  I  16 15.4 

Cairo   .... 

+  30   438.2 

-  10    6.5 

9.999632 

-  7  13  20.95 

-  a   5   8.91 

Cambridge  (England) . 

+  52  12  51.6 

-  II  18.9 

9.999082 

-  5    8  34.79 

-  0   0  aa.75 

Cambridge  (Mass.) 

+  422247.6 

-  XI  37.3 

9-999334 

—  02341.05 

+  4  44  30.99 

Cape  of  Good  Hope    . 

-3356    3.6 

+  10  48.0 

9.999543 

-  6  22   6.80 

-  1  13  5476 

Catania 

+  373013 

—  II  16.0 

9.999457 

-6   831 

-  I    019 

Chapultepec 

+  19  25  17.5 

-    7  18.2 

9.999838 

-1-  I  28  26.20 

-I-  6  36  38.34 

Charkow      ,         • 

+  50   0   9.6 

-  II  30.2 

9.999138 

-7  33    7-81 

-  2  24  55.77 

1  Charlottesville     . 

+  38    2    1.2 

-  II  193 

9.999444 

+  05  53-18 

-f   5  14     5-32 
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POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West 

Longitudes  are  Considered  Positive 

■) 

Reduction 

Longitude.                             { 

Place. 

Latitude. 

to 

LoCn 

1 

Geocentric 
Latitude, 

'-^Rp. 

From  Washington. 

From  Greenwich. 

Chicago  {Old  Obs,)      . 

+  41  50    I.O 

t          n 

-  II  35-9 

9.999348 

h     m       s 

+   042  14.69 

h    m       s 

+  5  50  26.73 

Christiania  . 

+  5954440 

-  10    8.7 

9.998899 

-  5  51    5  62 

-  04253.58 

Cincinnati  {New  Ods.) . 

+  39    819.5 

-  II  25.4 

9.999416 

+   02929.25 

+   53741.29 

Cincinnati  {0/d  Obs.)  . 

+  39    626.5 

-  II  25.2 

9.999417 

+  0  29  47.01 

+  5  37  59.05 

Clinton 

+  43    3170 

-  11  38.7 

9.999316 

-  0   6  34.59 

+  5    I  37.45 

Coimbra 

+  4012  24.5 

-  II  30.3 

9.999389 

-  4  34  28.9 

+  03343.1 

Columbia  {Missouri)   , 

+  385651.7 

-  II  24.4 

9.999421 

+  11    6.29 

+  69  18.33 

Copenhagen 

+  5541  12.9 

-  10  53.1 

9.998997 

-  5  58  30.80 

-  050  18.76 ' 

Cordoba 

-31  25  15.5 

+  10  22.2 

9.999602 

-  051  23.8 

+  41648.2 

Cracow 

+  50    3519 

-  II  29.9 

9.999137 

-  628    2.41 

-  I  19  50.37 

Crowborough 

+  51    3    6.5 

-  II  25.4 

9.999II2 

-  5    8  49.3 

-  0    037.3 

Dantzig 

+  5421  18.0 

~  II    4.1 

9.999029 

-  6  22  51.6 

-  I  14  39.6 

Denver 

+  394036.4 

-  II  27.9 

9.999402 

+  I  51  35.59 

+  6  59  47.63 

Dorpat 

+  582247.1 

—  10  26.4 

9998934 

-  655    5.39 

-  14653-35 

Dresden 

+  51    216.8 

-  II  25.4 

9999II2 

-  6    3    6.88 

-  0  54  54.84 

Dublin 

+  5323130 

-  II  11.3 

9.999053 

-  4  42  50.9 

+  025  21. 1 

Dun  Echt    . 

+  57    936 

-  10  39.2 

9.998962 

-  4  58  32.0 

+  0    940.0 

Durham 

+  5446    6.2 

-  II    0.9 

9.999019 

-  5    I  52.29 

+  06  19.75 

,  Diisseldorf  . 

+  51  12  25.0 

-  11  24.6 

9.999108 

-  szs-^is 

-  0  27    5.5 

j  Edinburgh  . 

+  555723.2 

-  10  50.7 

9.998991 

-  45528.99 

+  012  43.05 

Evanston  {Dearborn)  . 

+  42    333.4 

-  II  36.5 

9.999342 

+  0  42  30.3 

+  5  50  42.3 

Florence  {Reale  Museo) 

+  4346    4.1 

-  II  39  7 

9999298 

-  55313-5 

-  045    1-5 

Florence  {Arcetri) 

+  43  45  14-6 

-  II  39  7 

9999298 

-  5531344 

-  045    1.40 

Geneva 

+  46  II  58.8 

-  II  39  9 

9999236 

-  53248.81 

-  0  24  36.77 

Genoa. 

+  4425    9-3 

—  II  40.2 

9.999281 

-  5  43  53  4 

-  03541-4 

Georgetown 

+  385426.0 

-  II  24.2 

9.999422 

+  00    6.20 

+  58  18.24 

Glasgow  {Missouri)     . 

+  3913456 

-  II  25.8 

9.999414 

+  I    3    5.93 

+  6  II  17.97  ' 

Glasgow  {Scotland)     , 

+  555242.8 

-  10  51.5 

9.998993 

-  451    1.4 

+  017  10.551 

Gohlis 

+  51  21  35.0 

-  II  23.7 

9.999104 

-  5574169 

-  0  49  29.65 

Goi\i2i  {Old  Obs.) 

+  5056    5-2 

—  II  26.0 

9.999II4 

-  ss^  720 

-  04255.161 

Gotha  .... 

+  5056379 

-  II  25.9 

9.999114 

-  5  51    2.60 

-  0  42  50.56 

Gottingen    . 

+  51  31  48.2 

-  n  22.8 

9.999100 

-  5  47  58.38 

-  0  39  46.34 

Graz     .... 

+  47    437.2 

-  II  38.8 

9.999213 

-  6  10    0 

-  I    I  48       1 

Greenwich  . 

+  51  2838.1 

-  11  23.1 

9.999IOI 

-  5    8  12.04 

0    0    0.00 

Grignon 

+  473342 

-  11  37.8 

9.999201 

-  5  25  50 

-  01738 

Hamburg     . 

+  53  33    70 

—  II    lO.I 

9.999049 

-  5  48    S'l 

-  03953.8 

Hanover 

+  434215.3 

-  II  39.6 

9.999300 

-  019    4.13 

+  4  49    791 

Harrow 

+  51  3447.1 

-    II    22.6 

9.999098 

-  5    652.1 

+  01  19.9 

Hastings-on-Hudson  . 

+  405925 

-  II  33-2 

9.999369 

-  0  12  42.4 

+  455296 

Haverford    . 

+  40    040.1 

-  II  29.4 

9.999394 

-  0    6  59.34 

+  51  12.70 

Heidelberg .         . 

+  492435 

-  XI  32.5 

9.999153 

-  5  43    0.5 

-  0  34  48.5 

Helsingfors 

+  60    942.6 

-  10    5.6 

9.998893 

-  648    1. 18 

-  I  3949-14 

Hereny 

+  4715474 

-  II  38.4 

9.999208 

-  61436.7 

-  I    6  24.7 

Hongkong  . 

+  22  18  12.2 

-    8  10.7 

9.999789 

-1244539 

-  73641.9 

Hudson 

+  41  1442.6 

-  II  341 

9.9993^^3 

+  0  17  32.12 

+  5  25  44.16 

32 
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POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West 

'  Longitudes  are  Considered  Positive.) 

Placeu 

Latitude. 

Reduction 
to 

Log  p. 

longitude.                            1 

Geocentric 

Latitude. 

From  Washington. 

From  Greenwich. 

Jamaica 

]  ena  {^University) 

0         (        n 
+  182451 

-      658.7 

9.999854 

h    m       B 
+  03  17.5 

h     m       s 
+   511  29.5 

+  505535.6 

—   II   26.0 

9.999115 

-    55432.8 

-   0  46  20.8 

Kalocsa 

+  463142 

-   II   39.6 

9.999227 

-  6  24   6.3 

-    I  15  54.3 

Karlsruhe    . 

+  49    029.6 

-  "    33.9 

9.999163 

-  5  41  48.5 

-  0  33  36.5 

Kasan .... 

+  554724.4 

—  10  52.2 

9.998995 

-  8  24  41. II 

-  3  16  29.07 

Kew     .... 

+  5128    6 

-  II   23.2 

9.999101 

-  5    6  56.9 

+  01  15.1    1 

Kiel     .... 

+  542028.5 

-II      4.2 

9.999030 

-  5  48  47-73 

-  04035.69 

Kiew    .... 

+  5027  10.5 

-   II    28.2 

9.999127 

-  7  10  12.77 

-  2    2    0.73 

Kis  Kartal  . 

+  474154.8 

-    "    37.5 

9.999197 

-  62623.7 

-  I  18  11.7    . 

Konigsberg . 

+  544250.4 

-   II       1.3 

9.999021 

-  630  II. 15 

-  I  21  59.11 ' 

Kremsmiinster    . 

+  48    323.1 

-  II   36.7 

9.999188 

-  6   4  43.68 

-  0  56  31.64 

La  Plata 

-345430.3 

+   10  56.7 

9.999520 

-  I  1635.0 

+  351  37-0 

Leiden         .         • 

+  52    920.0 

-   II    19.3 

9.999084 

-  5  26    8.26 

-  0  1756.22 ' 

Leipzig 

+  5120    5.9 

-  II    23.9 

9.999104 

-  5  57  46.06 

-  0  49  34.02  1 

Liege  {Ougrie)    . 

+  5037    7 

-  "    27.5 

9.999123 

-  5  30  27.2 

-  022  15.2    1 

Lisbon  [Marine  Ods.) . 

+  3842  17.6 

-   II   23.3 

9.999427 

-  43138.5 

+  0  36  33-5    1 

Lisbon  {Royal  Obs,)     . 

+  384231.3 

-    II   23.1 

9.999427 

-  43127.36 

+  0  36  44.68 , 

Liverpool    . 

+  5324   4-8 

-  II    II. 2 

9.999053 

-  4  55  54-71 

+  012  17.33  i 

Liibec. 

+  53513X.1 

-  II    7-9 

9.999042 

-  5  50  57.7 

-  0  42  45.7  1 

Lund  .         •         •         • 

+  5541  51.6 

-  10  53.0 

9.998997 

-  6    0  57.06 

-  0  52  45.02 ' 

Lyons .... 

+  454140.9 

-  II  403 

9.999248 

-  5  27  20.66 

-  0  19   8.62 

Madison       .        • 

+43    437.0 

-  II  38.7 

9.999316 

+  04925.78 

^  SSI  3782 

Madras         .        • 

+  13    4    8.1 

-    5    7.6 

9.999925 

-1029  11.39 

-  52059.35 

Madrid 

+  402429.7 

—  II  31. 1 

9.999384 

-  4  53  27.0 

+  0  14  45.0 

Manilla 

+ 14  35  25 

-    5  40.5 

9.999907 

-13  12    2 

-  8    350 

Mannheim  . 

+  4929  II.O 

-  II  32.2 

9.999151 

-  5  42    2.56 

-  0  33  50.52 

Marburg 

+  504846.9 

—  II  26.5 

9.9991 18 

-  5  43  170 

-  0  35    5.0 

Markree 

+  54  10  31.8 

-  II    5.5 

9999034 

-  4  34  23.6 

+  0  33  48.4 

Marseilles    . 

+  431817.5 

-  II  39.1 

9.999310 

-  5  29  46.68 

-  0  21  34.64 

Mauritius     .         . 

-20   539 

+    7  30.8 

9.999828 

-  8  58  24.6 

-  3  50  12.6 

Melbourne  • 

-374953.2 

+  II  18.1 

9.999449 

-1448    6.19 

-  9395415 

Meudon 

+  484818 

-  II  34-6 

9.999169 

-  5  17    76 

-  0    8  55.6 

Mexico 

+  1926    1.3 

-    7  18.4 

9.999838 

+  I  28  14.63 

+  6  36  26.67  I 

Middletown  (Conn^    . 

+  41  33  16.0 

-  II  351 

9-999355 

-  01734.86 

+  45037.18 

Milan  .... 

+  452759.2 

-  II  40.4 

9.999254 

-  5  44  58.01 

-  0  36  45.97 

Modena 

+  443852.8 

-  II  40.4 

9999275 

'  ss^  54.9 

-  0  43  42.9 

Moncalieri  . 

+  445951 

-  II  40.4 

9.999266 

-  5  39    I 

-  0  30  49 

Montreal 

+  4530170 

-  II  40.4 

9999253 

-  01353.50 

+  4  54  18.54 

Montsouris . 

+  48  49  18.0 

-  II  34.5 

9.999168 

-  5  17  32.72 

-  0    9  20.68  1 

Moscow 

+  554519.8 

-  10  52.5 

9.998995 

-  7  38  29.21 

-  2  30  17.17 

Mount  Hamilton 

+  372024.6 

-  II  14.9 

9.999461 

+  2  58  22.77 

+  86  34.81 

Munich 

+  48    845.5 

-  II  36.5 

9.999186 

-  55438.17 

-  0  46  26.13 

Naples 

+  4051  46.0 

-  II  328 

9.999372 

-  6    5  13-83 

-  0  57    1.79 

Nashville     . 

+  36    854.4 

-  II    6.6 

9.999490 

+  0  39    0.2 

+  5  47  12.2    i 

Natal 

-  29  50  46.6 

+  10    3-7 

9999637 

-  7  12  13.22 

-  2    4    1. 18, 
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POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West 

Longitudes  are  Considered  Positive 

) 

Reducdon 

Longitadeu 

PlacQ. 

Latitade. 

to 
Geocentric 

Lo«p. 

Latitude. 

From  Washington. 

From  Greenwich.     1 

Neuchatel   . 

•                  m 

+  47   o    1.2 

m 

-  XI  38.9 

9.999215 

h    m       • 
-  536     1.90 

h    m       8 
0  27  49.86 

New  Haven  (C>///(9^j» 

+41 1836.5 

-  "  34  3 

9.999361 

-  0  16  29.90 

+ 

45142.14 

New  Haven  \Yale  Univ.) 

+41 1922.3 

-  "  34.4 

9.999361 

-  0  1631.48 

+ 

4  51  40.56 

New  York  (Columb.  Coll,) 

+404523.1 

-  II  32.4 

9.999375 

-  0  12  18.40 

+ 

4  SS  53.64 

New  York  (Rutherfurd) 

+404348.5 

-  "  32.3 

9.999376 

-  0  12  15 

+ 

4  55  57 

Nice    .... 

+434316.9 

-  XI  39.6 

9999299 

-  5  37  24.29 

— 

0  29  12.25 

Nicolaeff 

+465821.3 

-  II  38.9 

9.999216 

-  7  16    5.91 

- 

2    753.87 

Northfield    . 

+442741.6 

-  II  40  3 

9.999280 

+  I    4  23.77 

+ 

6  12  35.81 

Oakland  (Cat.)    . 

+  3748    5 

-  II  17.9 

9.999449 

+  30  54.58 

+ 

8   9   6.62 

Odessa 

+  462836.7 

-  XI  39.6 

9.999228 

-  7  II  14.20 

- 

2    3    a.i6 

Ogden 

+  41  13    8.6 

-  II  340 

9.999363 

+  2  19  47.52 

+ 

7  27  59.56 

O-Gyalla     . 

+  475227.3 

-  II  371 

9.999192 

-  6  20  57.64 

« 

112  45.60 

Olmiitz 

+  49  35  43 

-  II  31.8 

9.999149 

-  6  17  20 

- 

198 

Oxford  {Mississippi)    . 
Oxford  (Radcliffe) 

+  3422  12.6 

-  10  52.0 

9.999533 

+  04955.1 

+ 

558    7.1 

+  5145354 

-  II  21.6 

9.999094 

-  5    3    9.4 

+ 

0   5    2.6 

Oxford  (University)     . 

+  5145342 

-  11  21.6 

9.999094 

-  5    311.6 

+ 

0   5    0.4 

Padua 

+  4524    2.5 

-  II  40.4 

9.999256 

-  55541-24 

- 

0  47  29.20 

Palermo 

+  38    644.0 

-  II  19.7 

9999442 

-  6    I  38.01 

- 

0  53  25.97 

Paramatta   . 

-334849.8 

+  10  46.9 

9.999546 

-15  12  12.2 

-] 

[o    4   0.2 

Paris   .... 

+  4850  11.2 

-  "  34-5 

9.999168 

-  5  17  33.07 

- 

0    9  21.03 

Philadelphia 

+  39  57    7-5 

—  II  29.2 

9.999396 

-  0   7  33.58 

+ 

5    038.46 

Plonsk 

+  523740.0 

-  II  16.4 

9.999072 

-  6  29  44.0 

- 

I  21  32.0 

Pola     .... 

+445148.7 

-  II  40.4 

9.999270 

-  6    3  34.98 

"~ 

0  SS  22.94 

Portsmouth 

+  5048    3 

—  II  26.6 

9.999118 

-  5    3  47.2 

+ 

0   424.8 

Potsdam 

+  52  22  56.0 

-  II  17.9 

9.999078 

-  6    027.9 

- 

05215.9 

Poughkeepsie 

+  41  41  18 

-  "  35.5 

9-999351 

-  0  12  38.4 

+ 

4  SS  33-6 

Prague  (University)     . 

+  50    515-8 

-  II  29.8 

9.999136 

-  6    5  52.3 

- 

0  51 40.3 

Princeton    . 

+  402057.8 

-  II  30.8 

9.999385 

-  0    9  34  54 

+ 

4  58  37.50 

Princeton  (Halsted) 

+  402055.8 

-  II  30.9 

9999386 

-  0   9  32.60 

+ 

4  58  39.44 

Providence  (Seagrave) 

+  414946 

-  "  35-9 

9.999348 

-  0  22  34.52 

+ 

4  45  37.52 

Providence  (Ladd) 

+  41  5021 

-  "  35.9 

9.999348 

-  0  22  36.09 

+ 

4  45  35-95 

Pulkowa 

+  594618.7 

-  10  10.4 

9.998902 

-  7   930.71 

- 

2    I  18.67 

Quebec 

+  464759.2 

-  II  39.2 

9.999220 

-  0  23  19.40 

+ 

4  44  52.64 

Quito  .... 

-  0 14    0 

+    0    5.7 

0.000000 

+  078 

+ 

51520 

Riga    .... 

+  5657    7 

-  10  41.3 

9.998967 

-  6  44  40 

- 

13628 

Rio  de  Janeiro    . 

-225423.7 

+    8  21. 1 

9.999779 

—  2  15  30.6 

+ 

25241.4 

Rochester    . 

+  43    916.8 

-  II  38.8 

9.999314 

+  02    9.74 

+ 

5  1021.78 

Rome  (ColL  Rom.) 

+  4153536 

—  II  36.1 

9.999346 

-  5  58   7.59 

- 

0  49  SS'55 

Rome  (Capitol)    . 
Rome  (Vatican)  . 

+  415333.5 

-  II  36.0 

9.999346 

-  5  58   8.47 

- 

0  49  56.43 

+  4154   4.8 

-  11  36.1 

9.999346 

-  558    1.4 

- 

0  49  49.4 

Rousdon 

+  50  42  38 

—  II  27.0 

9.999120 

-  456  13.10 

+ 

on  58.94 

Rugby 

+  5222    7 

-  II  18.0 

9.999079 

-  5    3  lo.o 

+ 

0    5    2.0 

1  San  Fernando 

+  362741.5 

-  XI     8.9 

9999483 

-  44322.4 

+ 

0  24  49.6 

San  Francisco 

+  374727.9 

-  II  17.8 

9.999450 

+  3    I  3073 

+ 

8    942.77 

Santiago  de  Chile 

-33  2642.0 

+  10  43-4 

9.999555 

-  02525.7 

+ 

4  42  46^3  _ 
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POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West  Longitudes  are  Considered  Positive 

•) 

Reduction 

Longitude. 

Place. 

Latitude. 

to 
Geocentric 

Log  p. 

Latitude. 

From  Washington. 

From  Greenwich. 

e        t         1* 

t         m 

h    m       s 

h     m    s 

Schwerin 

+  53  37  379 

-   II      9.6 

9.999047 

-  5  53  52.9 

-  04540-9 

South  Hadley      . 

+  42  15  18.2 

-  II    37-0 

9.999337 

-  0175175 

+  4  50  20.29 

Speier. 

+  491855.2 

-  II    32.9 

9.999156 

-  5  41 57.66 

-  0  33  45.62 

St.  Louis 

+  3838    3-6 

—  II    22.7 

9.999429 

+  0  52  37.07 

+  6   049.11 

St.  Petersburg  {Academy) 

+  595629.7 

-  10      8.4 

9.998898 

-  7  9 2550 

-  2    I  13.46 

St.  Petersburg  {Univ) 

+  595632.0 

-   10      8.4 

9.998898 

-  7  9  2345 

-  2    I  11.41 

Stockholm  . 

+  592033.0 

-  10   15.5 

9.998912 

-  6  20  26.03 

-  I  12  13.99 

'  Stonyhurst  . 

+  535040 

-  II      8.0 

9.999042 

-  4  58  19.36 

+  09  52.68 

Strassburg  {New  Obs) 

+  4835    0.8 

-  II  35-3 

9-999174 

-  5  39  16.69 

-  0  31    4.65 

Strassburg  {Old  Obs), 

+  4834538 

-  II  35  3 

9999174 

-  5  39  1453 

-  031    2.49 

\  Sydney 

-3351411 

+  10  47-3 

9.999545 

-15  13    1-58 

-10    4  4954! 

j  Syracuse 

+  43    213.1 

-  II  38.6 

9.999317 

-  0    3  38.68 

+  54  33  36 . 

Tacubaya     . 

+  192417-5 

-    7  17.8 

9.999839 

+  I  28  34.49 

+  6  36  46.53  ■ 

Taschkent   . 

+  41  19  314 

-  II  34  4 

9.999361 

-  9  45  22.84 

-  4  37  10.80 

Tokio  .... 

+  353917-5 

-  II     2.8 

9.999502 

-14  27  lO.O 

-  9  18  58.0 

Toronto 

+  43  39  35-9 

-  II  39.6 

9.999301 

+  0   922.61 

+  5  17  3465 

Toulouse 

+  43  36  45-3 

-  II  39  5 

9.999302 

-  5  H    19 

-  0    5  49  9 

Trieste 

+  453845.4 

-  II  40.3 

9.999250 

-  6    3  1505 

-  0  55    S-oi 

Troy  {N.  Y)        . 

+  424352.9 

-  II  38.1 

9.999325 

-  0  13  29.75 

+  4  54  42.29 

Tulse  Hill   . 

+  51  2647.0 

-  II  23.3 

9.999102 

-57  44-3 

+  00  27.7 

1 

Turin  .         .         . 

+  45    4    8.0 

-  II  40.4 

9999265 

-  5  38  5927 

-  03047.23 

Twickenham 

+  5127    4.2 

-  II  23.3 

9.99910a 

-  5    6  58.9 

+  01  13. 1 

Upsala  {New  Obs,)      . 

+  5951  29.4 

-  10    9.3 

9.998900 

-  6  18  42.27 

-    I  ID  30.23 

Utrecht 

+  52    5    9.5 

-  II  19.7 

9.999086 

-  5  28  43.2 

—  0  20  31.2 

Venice 

+  45  26  i©.5 

-  II  40.4 

9.999255 

-  5573416 

-   04922.12 

Vienna  {Josephstadt)   . 

+  48  1253.8 

-  II  36.2 

9.999183 

-  6  13  37-3 

-  I    5  25.3 

Vienna  {New  Obs.) 

+  481355-4 

-  II  36.2 

9.999183 

-  6  13  33-53 

-  I    521.49 

1  Vienna  {Old  Obs.) 

+  481235-5 

-  11  36.3 

9.999184 

-  6  13  43  74 

-  I    53170 

Vienna  {Ottakring) 

+  48  12  46.7 

-  II  36.2 

9.999183 

-  61323.15 

-  I    5  iiii 

Warsaw 

+  5213    5-7 

—  II  18.9 

9999082 

-  6  32  19.4 

-  I  24   7.4 

Washington 

+  385338.8 

—  II  24.1 

9.999422 

000 

+  58  12.04 

Washington  {New  Obs.) 

+  3855147 

-  II  24.2 

9.999422 

+  00    3.67 

+  58  15.71 

Washington  {Smithsonijn) 

+  385317-3 

-  11  24.1 

9.999422 

-  0   0    5.8 

+  5    8   6.2 

Wellington  . 

-41  18    0.6 

+  II  34-3 

9.999361 

-164718.56 

-II  39   6.52 

West  Point  {Old  Obs.) 

+  41-2331 

-  II  34-6 

9.999359 

-  0  12  22.71 

+  4  55  49  33 

West  Point  (New  Obs.) 

+  41  23  22.1 

-  II  34-6 

9-999359 

-  0  12  21.49 

+  4  55  50.55 

Wilhelm shaven   . 

+  5331  52.2 

-  II  10.3 

9999050 

-  5  40  47.25 

-  0  32  35.21 

Williamstown  [Mass.). 

+  42  42  30 

—  II  38.0 

9999325 

-  015  22 

+  4  52  50 

Williamstown  (  Victoria') 

-3752    7.2 

+  II  18.3 

9.999448 

-14  47  50.8 

-  9  39  38.8    1 

Wilna. 

+  544059.1 

-  II     1.6 

9.999021 

-  64920.91 

-  141    8.87 

Windsor 

-333630.8 

+  10  44.9 

9999551 

-15  II  32.55 

-10    3  20.51 

Zurich 

+  47  22  40.0 

-  XI  38.2 

9.999205 

-  5  42  24.40 

-  03412.36 

ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
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PART  7— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  sun  and  of  the  four  most  conspicuous 
planets,  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Venus, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemerides  of-  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic,  the 
equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  two  different  kinds  of  time;  mean  solar  time,  which  is  to  be 
distinguished  from  true,  or  apparent  solar  time;   and  sidereal  time. 

Solar  Time. — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  mDtion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian;  and  the  hour-angle  of  the  sun  is  called  Solar 
Time.  This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the 
successive  returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  vary- 
ing motion  of  the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals 
between  the  sun's  transits  over  the  meridian  being  unequal  it  is  impossible  to  regulate  a 
clock  or  chronometer  so  that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of 
time,  a  fictitious  sun,  called  the  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uni- 
form velocity.  This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as 
is  consistent  with  perfect  uniformity  of  motion;  it  is  sometimes  in  advance  of  it,  and  some- 
times behind  it,  the  greatest  deviation  being  about  i6  minutes  of  time. 

Mean  Solar  Time,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion 
of  this  mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators 
are  regulated  to  mean  solar  time. 

True,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time.  By 
means  of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time 
be  given,  the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the 
equation  of  time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found, 
on  page  I  of  the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time 
is  obtained  by  applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the 
Calendar. 

Sidereal  Time. — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascension  of  the  stars  is  counted.  This  point  is  the  vernal  equinox,  and  its  hour-angle 
is  called  Sidereal  Thne.  Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal 
clocks. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  the 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3'"  56*  shorter 
than  the  mean  solar  day;  365^  solar  days,  or  a  year,  being  divided  into  3663^  sidereal  days. 
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It  is  divided  into  24  hours.  The  sidereal  hours  are  counted  from  o  to  24,  commencing  with 
the  instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending 
with  its  return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock 
agrees  with  the  mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about 
3™  56»  per  day,  so  that  at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again 
agree  with  the  mean  time  clock. 

Day, — The  Civil  Day,  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours,  from  one  midnight  to  the  next  following.  The  hours  are 
counted  from  o  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from 
o  to  12  from  noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each, 
of  which  the  first  is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  begins  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty-four  hours,  but  they  are  reckoned  from  o  to  24,  and  from  the  noon  of  one  day 
to  that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either 
apparent  or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January 
9th,  2  o'clock,  A.  M.,  civil  time,  is  January  8th,  14*',  astronomical  time;  and  January  9th,  2 
o'clock,  P.  M.,  civil  time,  is  also  January  9th,  2*S  astronomical  time.  The  rule,  then,  for  the 
transformation  of  civil  time  into  astronomical  time  is  this:  If  the  civil  time  is  marked  A.  Af., 
take  one  from  the  day  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time 
wanted;  if  the  civil  time  is  marked  P,  M.,  take  away  the  designation  P.  M,.  and  the  astro- 
nomical  time  is  had  without  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P.  M,  after  it,  if  it  is  less  than  12 
hours.  If  greater  than  12  hours,  we  subtract  12  hours  from  it,  add  i  to  the  days,  and  write 
A,  M,  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'clock, 
A.  M.,  civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west,  added  to  the  local 
time,  or,  when  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Green- 
wich time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which 
ordinarily  is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether 
we  use  mean  or  sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen 
pages,  the  contents  of  which  are  as  follow: — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Sun's  Apparent  Right 
Ascension  and  Declination,  and  the  Equation  of  Time.  Adjoining  columns  contain  the  dif- 
ferences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and 
parts  of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting 
it  from,  the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we 
obtain  the  value  of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  dif- 
ferences are  given  for  the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accu- 
racy is  required,  should  be  first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the 
Greenwich  apparent  time. 

This  page  is  chiefly  used  wnen  the  sun  is  observed  on  the  meridian,  and  the  local  appa- 
rent time  is  o''  o"'  o^  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that 
instant  the  Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon;  if  east,  it  is 
time  before  Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed 
in  reducing  the  quantities  on  this  page  to  apparent  noon  at  the  place. 
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The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon. 
The  difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error 
of  the  clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is 
required  in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I: — 

Let  the  sun's  declination  be  required  at  apparent  noon,  1898,  May  27,  at  a  place  whose 
longitude  is  179°  40^  or  11*^  58'"  40®  east  from  Greenwich: 

h    m     8 
Local  apparent  time  ....      May  27,  000 

Longitude  from  Greenwich  (subtractive)    .  1 1  58  40 

Greenwich  apparent  time    ....      May  26,  12     i  20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is 
i2*'.o22  after  Greenwich  apparent  noon  on  May  26,  or  11^.978  before  Greenwich  apparent 
noon  on  May  27. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  26,  at  Greenwich  apparent  noon         .  .  4"   25.76 

May  27,  at  Greenwich  apparent  noon         .  -{-24.84 

Difference  for  one  day         ....  0.92 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time 
which  is  half  way  between  Greenwich  noon  and  the  time  of  observation;  that  is,  for  6  hours 
after  Greenwich  noon  of  the  26th,  this  being  half  of  12  hours.  Six  hours  is  0.25  of  a  day; 
so  the  calculation  is  as  follows: — 

DiflFerence  for  one  hour,  May  26         .  25.76 

Change  for  0.25  of  a  day  or  o". 92X0. 25  ...  —     0.23 

Difference  at  6  hours  after  noon  .  25.53 

25".  53  X  12.022  ^^  306". 9  =  5' 6". 9 

o  »  » 

Declination  at  Greenwich  noon,  May  26  .     N.  21   10  53.8 

Change  in  12.022  hours  (additive)  .  5    6.9 

Sun's  declination  at  time  of  observation  .     N.  21   16    0.7 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better 
to  count  the  longitude  back-^vard  from  this  nearest  noon.  Thus,  in  the  example  just  given, 
the  time  is  ii**.978  before  Greenwich  noon  of  May  27;  half  this  interval  is  about  0.25  of  a 
day,  and  the  hourly  motion  for  the  middle  of  the  interval  is  25^^07.     Then,  we  find: — 

Off* 

Declination  at  Greenwich  noon,  May  27  .     N.  21  21     i.o 

Product  of  25". 07  X  11.978— 300". 3  (subtractive)     .  5    0.3 

Sun's  declination  at  time  of  observation  .     N.  21   i6    0.7 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will 
show  both  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by  Table  12  of  Bovvditch's  American  Practical  Navigator, 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds 
to  be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation 
of  the  sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in 
which  the  equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month 
from  addition  to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two 
different  directions  are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the 
dates  between  which  the  change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is 
the  mean  time  of  apparent  noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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The  Sun's  Semidiameter  and  the  Sidereal  Time  of  Semidiatneter  Passing  Meridian  are  also 
given  on  page  I.  The  sun's  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular  distance  of 
the  limb  from  the  moon  or  some  other  object,  to  the  distance  from  the  center  of  the  sun. 
The  sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  pass- 
age of  the  sun*s  center  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb 
only  has  been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of 
transit  of  the  first,  or  western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the 
second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun's  Apparent  Right  Ascen- 
sion and .  Declination,  the  Equation  of  Time^  and  the  Sidereal  Time  of  Mean  Noon,  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be.  first  interpolated  for  half  the  Green- 
wich time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calcula- 
tion of  the  declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and 
therefore  denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used 
when  the  mean  time  is  known.  This  is  th2  case  in  most  observations  of  the  sun  out  of  the 
meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean 
time.  The  quantities  on  this  page  can  ba  reduced  to  mean  noon  of  any  place  by  interpo- 
lating for  the  longitude,  as  in  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  sun's  declination  is  required  in  finding  the  latitude  of  the  place,  the  local  time,  and 
the  sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun, 
and  the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs 
the  manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon;  and  is 
equivalent  to  ths  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  b3  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9".8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  inter- 
vals of  mean  solar  to  sidereal  time.  Table  9  of  Bowditch's  Navigator  may  be  used  for  the 
same  purpose. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  nodn,  or  right  ascension  of  the 
mean  sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Green- 
wich mean  time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained;  this  being 
added  to  the  local  mem  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in 
converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  side- 
real time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corre- 
sponding reduction  of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended 
to  this  volume,  or  Table  8  of  Bowditch's  Navigator,  will  give  the  mean  time  required. 
This  reduction  may  also  be  found  by  multiplying  9".8296  by  the  hours  and  parts  of  an  hour 
of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II: — 

I. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1898,  May  22, 
9»>  2™  30*,  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100°  10',  or  6**  40™  40",  west  of 
Greenwich. 

b    m      s 
Local  astronomical  mean  time  May  21,  21     2  30 

Longitude  from  Greenwich  (additive)         .  6  40  40 

Greenwich  mean  time  ....       May  22,  3  43  io^3i\7i94 
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Sun's  Right  Ascension.  Equation  of  Time, 

h    m     s  m     t  ^ 

May  22,  Greenwich  noon  3  56  59.08  May  22,  noon    .  .3  33. 1 1  (additive) 

H.  D.  io".046  X  3  7^94  H"     o  37-36  H.  D.  —  o-.iSg  X  37*  •  ~       °-7o 

3  57  36.44  3  32  41 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interval,  or  i^^.g  after  noon,  have  been  used. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  found  by 
Table  12  of  Bowditch's  Navigator. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have: — 

h    m      s 
May  22,  Sidereal  Time  (at  Greenwich  mean  noon)  4     o  32. 19 

Hourly  difference  9*.8565  X  3.7194  •  -h  36.66 

Add  the  local  astronomical  mean  time  .     21     2  30.00 

The  required  sidereal  time  is  (rejecting  24*")  •       i     3  38.85 

The  reduction  o"*  36*.  66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 
3*»  43™  io»  or  by  Table  9  of  Bowditch's  Navigator. 

3. — On  1898,  May  22,  A.  M.,  at  a  place  whose  longitude  is  100**  10' W.,  suppose  the  side- 
real time  to  be  i**  3™  38".85,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  21:  the  longitude  in  time,  -f  6'*  40™  40*,  or  -f  6'^.678. 

h    m     3 
May  21,  Sidereal  Time  (at  Greenwich  mean  noon)    .  •       3  5^  35-63 

The  H.  D.  9*.8565  X  6.678,  or  the  reduction  for  6'»  40'«  40*  in  Table  III     .  .   -f       i     5.82 

The  sidereal  time  of  local  mean  noon  .       3  57  41.45 

The  given  sidereal  time  ( -\-  24'*,  if  necessary  for  the  following  subtraction)  25     3  38.85 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon  21     5  57.4o  =  2i'>.0993 

—  9". 8296  X  21.0993  or  the  reduction  for  21''  5"'  57'.4  in  Table  II  .  .     —    3  27.40 

The  required  astronomical  mean  time  is  .  May  21,     21     2  30.00 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  True  Longitude  and 
Latitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of  the  sun 
are  the  true  geometric  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in 
two  columns,  headed  I  and  l'\  X  representing  the  sun's  longitude  counted  from  the  true 
equinox  of  the  date;  and  X',  the  same  co-ordinate  counted  from  the  mean  equinox  of  the 
beginning  of  the  year,  (January  o*.o).  A  column  of  hourly  differences  enables  the  com- 
puter to  obtain  the  sun's  longitude  for  any  hour  from  noon.  The  hourly  differences  of  the 
logarithm  of  the  radius  vector  are  likewise  given.  The  latitude  is  referred  to  the  ecliptic 
of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  num- 
ber of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries 
passes  the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for 
the  longitude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  — 9".8296. 
The  reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  side- 
real time  to  mean  solar  time;  or  from  Table  8  of  Bowditch's  N^avigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on 
page  II.     As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  side- 
real time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal 
noon  should  be  taken  out  for  May  20,  that  is  the  preceding  astronomical  day. 

May  21,  the  mean  time  of  Greenwich  sidereal  noon  is     . 

The  H.  D.  —  9*. 8296  X  6.678,  or  the  reduction  for  longitude,  Table  II 

The  mean  time  of  local  sidereal  noon        ..... 

Add  the  given  sidereal  time  .  .13  38.85  =  i''. 0608 

The  sum  is    . 
—  9^.8296  X  1.0608,  or  the  reduction  for  i"  3™  38*.  85  in  Table  II 

The  required  astronomical  mean  time  May  21, 

EPH  98 


h 

ni   s 

20 

0  7.22 

- 

'  J-^4 

19 

59  1-58 

I 

3  38.85 

21 

2  40- 43 

— 

0  10^43 

21 

2  30.00 

506  THE  AMEEICAK  EPHBMBEIS. 

Page  IV  contains  The  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any 
other  Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of 
time  in  the  preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences, 
shows  whether  the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduc- 
tion of  the  horizontal  parallax  by  0.272,  or  by  simply  computing  the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  ont  for  1898.  January  25,  io^»  P.  M.,  Greenwich 
mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  January  25  is  7". 3;  then. 

I2»     :     io»>    =    7".  3     :     6''.  I, 
which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because  the  semidiameter  is  decreasiiig. 
The  moon's  semidiameter  then,  for  January  25,  io*»,  is  15'  40''. 7. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the 
moon.  When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated 
for  half  the  interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied 
to  the  horizontal  parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon's  Upper  Transit  at  Greenwich^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  long- 
itude, by  means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the 
moon's  meridian  passage  at  any  other  place  may  be  computed.  The  reduction  may  be 
taken  by  simple  inspection  from  Bowditch's  Table  1 1.  The  last  column  of  this  page  contains 
the  Age  of  the  moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon's  Right  Ascension  and  Declination^  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences  for  one 
minute,  which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required 
for  taking  out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained 
by  applying  the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The 
right  ascension  or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean 
time;  the  D iff,  for  i  Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Green- 
wich time,  and  the  product  added  to,  or  subtracted  from  the  quantity,  according  as  the 
quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1898,  August  3, 

10^  10"  30*,  astronomical  mean  time  at  Greenwich: — 

Right  Ascension,  DecHnatum, 

h    m    8  •     •     • 

August  3,  10^        .         .         .         22  22  51.67 S.     5  56  46.3 

Difif.  2M977  X  10.5     .         .  =        -f  23  08  15".  186  X  10.5     =        +    2  39.5 

August  3,  io*»  10™  30^  .        .        22  23  14.75 S.     5  54    6.8 

The  differences  interpolated  for  5™.2  =  o''.o9  are,  for  the  right  ascension  2*.  1977,  ^^d  for  the  declination 
15''.  186,  which  have  been  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon's  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed 
stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for 
every  third  hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astro- 
nomical. All  the  distances  that  can  be  observed  on  the  same  day,  are  grouped  together 
under  that  date;  and  the  columns  are  read  from  left  to  right,  across  both  pages  of  the  same 
opening.  The  letter  W.  or  E.  is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate 
that  it  is  on  the  west,  or  east  side  of  the  moon. 
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An  observer  on  the  earth's  surface  having  measured  a  lunar  distance,  corrected  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the 
effects  of  refraction  and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance 
as  it  would  have  appeared  from  the  centre  of  the  earth  at  the  moment  of  observation.  With 
this  distance  and  the  distances  in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the 
Greenwich  mean  time  of  the  observation  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two 
successive  distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  i''; 
or,  as  it  is  usually  called,  the  Proportional  Logarithm  of  the  Difference.  It  is  given  for  the 
middle  instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule: — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  F,  L,  of  Diff,  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  differ ence,  as  found  in  the  Navigator  {Table  -^5), 
subtract  the  P,  L,  of  Diff,  taken  from  the  Almanac. 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours  of 
Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac-distance  is  used;  to  be 
subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the 
Almanac-distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  loga- 
rithm of  the  correction  to  be  applied  to  the  hours  of  Greenwich  time.  Table  34  of  Bow- 
DiTCH*s  Navigator  saves  the  operation  of  reducing  degrees  (or  hours)  and  minutes  to 
seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods 
just  described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second 
difference,  take  the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it 
in  the  Ephemeris,  (or,  more  strictly,  half  the  difference  of  the  preceding  and  following  ones). 
With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already  found,  enter 
Table  I,  appended  to  this  volume,  and  take  out  the  corresponding  seconds,  which  are  to  be 
added  to  the  approximate  Greenwich  time  when  the  Prop.  Logs,  in  the  Ephemeris  are  de- 
creasing; and  subtracted  when  they  are  inci:easing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has 
noted  the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and 
the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found 
from  the  lunar  distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the 
chronometer.  By  a  series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon, 
the  chronometer-error  may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  lunar  distance  will  be  his  longitude.  A  longitude  derived 
by  this  method  should  always  be  considered  as  uncertain  by  5'  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  Innar  distance,  suppose  that  in  1898,  January  z, 
the  corrected  distance  of  the  moon's  centre  from  that  of  Fomalhaut  is  65^  47': — 


Corrected  distance 

• 

• 

.    65  47    0 

Distance  in  Ephemeris  Jan.  i,  VI* 

• 

• 

.     65     8  32 

P.  L.     0.3501 

Difference 

• 

. 

.      0  38  28 

P.  L.     0.6702 

Time  from  VI*"  {after)     . 
Corr.  for  2d  Diff.,  Table  I 

• 
• 

• 

b    m    s 
+    I  26    8 

+               I 

P.  L.     0.320X 

Greenwich  mean  time  Jan.  z      •  •  •  .      7  26    9 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  Greenwich  time 
would  be  found  thus: — 

From  Ephemeris  .  .  .  .  .      P.  L.     0.350X 

DiflF.  of  distances,  38'  28"  =  2308"       .  .  .  .  .log         3. 363a 

Red.  of  Greenwich  time,  5168''  =  1°  26'  8"    .  .  .  .      log        3-7133 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The 
positions  are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aber- 
ration ;  they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are 
given  for  the  moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the 
hour,  minute  and  tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which 
occurs  next  after  the  noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been 
observed  for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of 
Greenwich  mean  time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The 
local  mean  time  of  passage  across  any  other  meridian  can  be  found  by  dividing  the  daily 
differences  by  24,  and  multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude 
of  the  place.  The  product  is  subtractive  from  the  time  of  Greenwich  passage  when  the 
place  is  east  of  Greenwich,  and  additive  when  west.  The  corrections  can  never  exceed 
one-half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the 
logarithms  of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not 
from  the  true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the 
date.  It  is,  therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox 
is  required.  The  daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The 
column  Reduction  to  Orbit  gives  the  correction  to  be  applied  to  the  heliocentric  longitudes 
in  order  to  obtain  the  longitude  counted  along  the  orbit  of  the  planet.  This  longitude  is 
equal  to  the  distance  of  the  node  from  the  mean  equinox,  plus  the  distance  of  the  planet 
from  the  node.  The  heliocentric  latitude  is  counted  from  the  moving  plane  of  the  ecliptic. 
The  Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance  of  the  centre  of  the  planet 
from  that  of  the  sun,  at  each  Greenwich  mean  noon  given  in  the  first  column.  The  two 
last  columns  give,  in  the  same  way,  the  logarithm  of  the  true  distance  of  the  centre  of  the 
planet  from  that  of  the  earth.  The  one  column  gives  the  quantity  for  the  Greenwich  noon 
indicated  on  the  left  hand  side  of  the  page,  and  the  other  for  the  noon  which  is  midway 
between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury,  this  intermediate 
date  is  mean  noon  of  the  day  immediately  following  ;  in  the  case  of  Venus,  Mars,  Jupiter, 
and  Saturn,  it  is  mean  noon  of  the  second  day  following ;  and  in  the  case  of  Uranus  and 
Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to 
the  centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as 
the  circle  and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean 
noon,  and  in  the  column  following  for  mean  midnight  of  the  same  day.  The  columns 
Reduc.  to  Mean  Eq'x  of  Jan.  o  give  the  corrections  to  be  applied  to  the  co-ordinates  for 
noon  in  order  to  obtain  the  corresponding  co-ordinates  referred  to  the  mean  equator  and 
the  mean  equinox  of  January  o. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude 
of  the  moon,  and  a  table  for  computing  the  libration  of  the  moon.     The  epochs  of  greatest 
libration  of  the  moon,  together  with  the  formulae  for  finding  the  libration  in  longitude  and 
latitude  are  given  on  page  419. 
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Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal 
elements  arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of 
the  sun.  The -column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclina- 
tion of  the  earth's  equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on 
the  moon's  longitude.  The  Equation  of  Equinoxes  (Hansen)  is  really  the  astronomical 
nutation;  that  given  In  Longitude  is  the  correction  to  be  applied  to  the  longitude  of  the 
body  referred  to  the  mean  equinox,  in  order  to  obtain  that  longitude  as  referred  to  the  true 
equinox.  When  the  correction  is  positive,  the  true  longitudes  are  greater  than  those 
referred  to  the  mean  equinox;  while  the  contrary  is  true  when  the  correction  has  the 
negative  sign.  The  equation  In  R.  A.  is  equal  to  that  in  longitude,  multiplied  by  the  co- 
sine of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  o  to  each 
of  the  dates  following.  The  Sun's  Aberration  is  the  quantity  which  is  to  be  applied  to  the 
true  longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being 
negative  shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than 
the  true  longitude.  The  Sun's  Equatorial  Horizontal  Parallax^  given  in  the  next  column,  is 
the  angle  subtended  by  the  radius  of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

PART  II— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the 
notation  of  Bessel,  and  the  constants  of  Peters  and  Struve.  The  formulae  by  which  the 
star-numbers  are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star  Number s^  A,  By  C,Z>,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the 
numbers  are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair 
of  quantities  A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  inter- 
changed with  C,  and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for 
certain  dates,  the  sidereal  hour  of  Washington  mean  midnight.  The  sidereal  time  for 
which  any  set  of  quantities  is  given  can  be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers : — 

Computation  of  the  apparent  place  of  tr  Aquarii  for  i8g8^  August  ly,  for  the  upper  transit  at  Washington, 
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Pages  285 — 292  contain  the  Independent  Star-Numbers,  which  can  be  used  for  the  same 
purpose.  The  column  t  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious 
year  to  each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations 
given  on  page  280,  where  are  also  found  the  formulae  and  precepts  for  the  application  of 
both  systems  of  numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have 
the  values  of  the  star-constants,  a,  by  c,  d,  a',  b\  ^,  d! ,  The  independent  star-numbers  are 
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given  in  order  that  the  apparent  place  of  the  star  may  be  determined  when  it  is  not  con- 
venient to  compute  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  inde- 
pendent star-numbers: — 

Computation  of  the  apparent  place  of  wAquarii  for  i8g8,  August  17,  for  the  upper  transit  at  fVdshingtam. 
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Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty- three  stars,  for  the 
beginning  of  the  fictitious  year  1898,  or  the  moment  whe»  the  sun's  mean  longitude  is  280**. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordi- 
nate with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working- 
catalogue  for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  cir- 
cumpolar  stars  is  given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for 
the  lower  culmination.  The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this 
case,  the  right  ascensions  are  the  sidereal  times  at  which  the  star  crosses  the  lower  meri- 
dian; and,  in  order  to  have  the  expressions  for  the  co-ordinates  congruous  in  all  cases,  the 
declinations  are  counted  from  the  equator  through  the  north  pole,  and  therefore  exceed  90°. 
The  time  of  observation  and  the  setting  of  the  circle,  in  order  to  find  a  star  on  the  meridian, 
are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  the  number  of  stars  has  been  greatly  increased,  in 
order  to  make  the  list  more  useful  to  field-astronomers.  To  show  at  a  glance  these  addi- 
tional stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d  and  I 
Ursae  Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the 
terms  depending  on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the 
column  Mean  Solar  Date,  in  order  that  each  transit  above  and  below  the  pole  may  be 
readily  identified.  Suppose,  for  example,  that  the  transit  of  Polaris  below  the  pole  on 
January  26th  is  to  be  found,  and  we  wish  to  know  whether  it  precedes  or  follows  the  upper 
transit  of  the  same  date.  On  page  302,  we  find  that  the  upper  transit  occurs  January  26.2; 
the  lower  transit,  therefore,  occurs  January  26.7.  But,  the  lower  transit  following  that  of 
July  ist  (page  308),  does  not  take  place  until  July  2.3.  Hence,  the  lower  transit  of  July 
ist  precedes  the  upper  one  of  the  same  date.  A  transit  occurring  very  nearly  at  noon  may 
also  be  identified  without  a  computation  to  ascertain  the  actual  mean  date,  by  simply 
noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date. 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places 
of  those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar 
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date  in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit ;  so  that  each  inter- 
mediate transit  may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  in  small 
type,  the  change  for  ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient 
corresponding  to  the  dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk 
in  the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for 
that  part  of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of 
circumpolar  stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiameter  of 
the  sun,  and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give 
the  seconds  of  right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment 
of  transit  of  the  sun's  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of 
right  ascension,  and  the  degrees  and  minutes  of  declination  are  the  same  for  both  mean 
and  apparent  noon.  In  case  they  would  have  differed,  the  minute  which  would  have 
been  numerically  larger  is  diminished  by  one,  and  the  seconds  increased  by  sixty,  so  that 
there  is  always  a  correspondence  between  the  two  numbers.  The  hourly  motions  in  right 
ascension  and  declination  are  given  for  the  moment  of  mean  noon,  but  may  be  regarded 
as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent 
time  in  order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each 
number  as  given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Wash- 
ington, counted  from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the 
same  as  in  the  Ephemeris  for  the  Meridian  of  Greenwich. 

Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of 
the  moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time 
given  in  the  second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The 
differences  for  one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of 
transit  over  a  meridian  one  hour  west  of  Washington  exceed  those  given  in  the  column 
Mean  Time  of  Transit ^  supposing  the  rate  of  change  to  be  uniform  and  equal  to  what  it  is 
at  the  moment  of  transit  over  the  meridian  of  Washington.  The  next  four  columns  need 
no  especial  explanation,  except  that  the  differences  for  one  hour  of  longitude  are  computed 
as  if  the  motion  of  the  moon  in  right  ascension  were  uniform.  By  means  of  them,  the 
position  of  the  moon  can  be  computed  with  astronomical  accuracy  at  the  moment  of  transit 
over  any  meridian  not  exceeding  one  hour  in  longitude  from  that  of  Washington,  by  taking 
account  of  second  differences.  With  greater  longitudes  of  the  place,  the  accuracy  of  the 
result  obtained  in  this  way  will  diminish.  The  columns  of  sidereal  time  of  semidiameter 
passing  meridian,  etc.,  do  not  seem  to  need  any  explanation,  except  that  they  all  refer  to 
the  moment  of  transit.  The  column  Bright  Limbs  is  given  to  indicate  to  the  observer 
which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so  nearly  full  that  they 
can  be  well  observed,  both  are  indicated. 

Pages  393 — 409  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the 
seven  major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments 
of  all  those  transits  over  the  meridian  of  Washington  which  can  be  observed. 

PART  ///—PHENOMENA. 

This  part  gives  the  principal  astronomical  phenomena  of  the  year,  reduced  to  Washing- 
ton mean  time,  except  in  the  case  of  the  eclipses  and  the  data  for  the  rings  of  Saturn, 
which  are  given  in  Greenwich  mean  time. 

Pages  412 — 418  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of 
the  sun  which  occur  during  the  year. 
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The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  itt 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
elements  unchanged;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for 
each  hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follows: — 

On  the  line  "  Eclipse  begins  "  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "Central  eclipse  begins"  when  the  axis  of  the  moon's  shadow  first  touches  the 
earth,  and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"  Central  eclipse  at  noon  "  indicates  the  moment  when  the  axis  of  the  shadow  is  coinci- 
dent with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface. 
To  the  observer  at  this  point  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"  Central  eclipse  ends  "  and  "  Eclipse  ends  "  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible,  are  shown  upon  the 
maps  given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approxi- 
mate determination  of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the 
eclipses  at  any  place.  The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour 
of  Greenwich  mean  time  and  therefore  pass  through  all  the  places  where  the  eclipse  begins 
or  ends  at  that  hour.  To  find  at  what  hour  the  eclipse  begins  at  any  place,  we  determine 
by  inspection  between  what  pair  of  these  curved  lines  the  place  is  situated.  The  eclipse 
will  then  begin  between  these  two  hours  of  Greenwich  mean  time:  the  fraction  of  the  hour 
may  be  determined  by  dividing  the  hour  proportionally  to  the  space  which  it  represents  on 
the  map.  This  division  may  be  a  little  more  exact  by  allowing  for  the  changes  in  this 
space  as  indicated  by  their  varying  width.  The  Greenwich  mean  time  thus  found  must  be 
reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1898,  January 
21,  begins  and  ends  at  Teheran. 

For  the  beginning  we  compare  tha  distance  of  the  place  from  the  curves  of  18^  and  19** 

and  we  find  it  to  correspond  to  about  12  minutes  from  the  former,  therefore  the  time  of 

beginning  is  approximately  18^  12*";  for  the  end  we  compare  the  distance  of  the  place  from 

the  curves  of  20^  and  21^  and  find  it  to  be  about  28  minutes  from  the  former,  therefore  the 

approximate  time  of  end  is  20*»  28"",  both  of  which  are  probably  correct  to  within  2  or  3 

minutes.    Changing  to  local  mean  time  the  result  will  be: — 

Beginning,  Endittg, 

d       h       or  d        h      m 

Greenwich  mean  time  January  21     18     12  21     20    28 

Longitude  east  3    ^5  3    35 

Local  mean  time  January  21     21     37  21     23    53 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the 
eclipse  may  be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to 
the  limit.  On  the  central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb 
of  the  moon  only  grazes  that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at 
any  point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given 
for  every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows: — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right 
line  joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's 
shadow,  and  the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this 
plane  with  that  of  the  earth's  equator  as  the  axis  of  X,  and  the  centre  of  the  earth  as  the 
origin  of  co-ordinates.  The  axis  of  Y  is  perpendicular  to  that  of  X,  and  directed  toward 
the  north-,  x  and^  are  then  the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow 
intersects  the  fundamental  plane.  The  angle  d,  of  which  the  sine  and  cosine  are  both 
given,  is  the  declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the 
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shadow  is  directed;  this  directioii  being  that  from  the  earth  toward  the  moon  and  sun. 
The  angle  /i  is  the  Greenwich  hour-angle  of  this  same  point  of  the  celestial  sphere. 

The  quantities  /  and  I'  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane, 
/  corresponding  to  the  penumbra,  and  /'  to  the  umbra,  or  annulus.  The  notation  is  that 
of  Chauv£NBT*s  Spherical  and  Practical  Astronomy,  in  which  /  is  regarded  as  positive  for 
an  annular,  and  negative  for  a  total  eclipse. 

The  angles  /and  /',  the  tangents  of  which  are  given,  are  the  angles  which  the  elements 
of  the  respective  shadow-cones  make  with  the  axis  of  the  shadow;  or,  they  are  the  semi- 
angles  of  the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  x,  y  and  /i,  in  one 
minute,  in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows:  It  is  pre- 
mised that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the 
observer  from  the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at 
the  point  of  observation.     To  find  such  distance  and  radius  we  compute — 

(i)  The  co-ordinates,  f,  17  and  C>  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with 
their  variations  for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with 
their  variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane 
equal  to  that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow: — 
(i)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which 
are  represented  by  p  cos  ^  and  p  sin  ^',  p  being  the  distance  from  the  centre  of  the  earth, 
^nd  ip'  the  geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be 
computed  from  the  following  table  by  the  formulae — 

p  cos  ^'  =  jF  cos  ^ 

sin  y 
p  sm  <f  =     Q  ' 

f  being,  as  usual,  the  geographic  latitude. 

Tai/e  for  Computing  the  GeocetUrU  Co-ordinates  of  a  Fiace. 
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Log^: 

Log  a 

o« 

5 
10 

15 
20 

30 

35 
40 
45 
50 

55 
60 

65 
70 

75 
80 

85 
90 

0.00000 

O.OOOOI    * 

0.00004  J 

O.OOOIO 

0.00017   ^ 
0.00026  ' 
0.00037 
0.00048  " 
0.00061  *^ 
0.00074  '^ 

0.00086  " 
0.00099  1^ 

O.OOIII 

0.0012 1  " 
0.00130  1 
0.00138 

0.00143  ^ 

0.00146 
0.00147  * 

0.00295  ^ 

0.00294 
0.00291  g 
0.00285 
0.00278  ^ 
0.00269  ^ 
0.00258  " 

0.00247  " 
0.00234 

0.00221   ^ 
0.00209 
0.00196  *^ 
0.00184  " 

^  xo 

0.00174 
0.00165  g 
0.00157 
0.00152  1 
0.00149 
0.00147 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements 
the  values  of  sin  dy  cos  d^  and  /*.     Put: 
il,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be: — 

f  =  /5  cos  qf  sin  (/i  —  X) 

il=i  P  sin  ^'  cos  d-^  p  cos  <p'  sin  d  cos  (/i  —  X) 
C  =  /5  sin  <p'  sin  d-^  p  cos  <p'  cos  d  cos  (/*  —  X) 
and  their  variations  in  one  minute  of  mean  time  will  be: — 

?  =   [7.63992]  p  cos  f '  COS  (At  —  X) 

if  =  [7.63992]  p  COS  /  sin  d sin  (/*  —  ^)  =  [763992]  f  sin  i/ 
C'  is  not  needed. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  o£ 
elements  for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their 
variations  for  one  minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consec- 
utive numbers.  The  variations  for  one  minute  are  represented  by  x^  andy.  Their  logar- 
ithms are  given  at  the  foot  of  the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the 
observer,  and  the  relative  motions,  n  and  N,  are  computed  by  the  formulae: — 

m  sin  M  =  X  -^  ^ 

m  cos  M  =z  y  —  jj 

«  sin  iV  =  x'^  ^' 

n  cos  N  ^  y  -^  rf 

{4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental 

plane  is  computed  by  the  formula 

Z  =  /  —  C  tan  / 

/  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the 

eclipse,  we  shall  have — 

»»  =  Z 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  t  to  the 

assumed  time  is  computed  thus:     Find  the  angle  ^  from  the  equation, 

.      ,        m  sin  (M — N) 
sm  <p  =  ^ ' 

JL* 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in 
the  second  quadrant  when  sin  ^  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth 
when  sin  (p  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  tp  for 
which  cos  ip  is  positive.  This  value  lies  between  the  limits  -|-  90®  and  —  90®.  The  cor- 
rection T  to  the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning:  __       m  cos  (M — N)       L  cos  <jf 

"^  ""  n  n 

For  ending:  m  cos  (M—N)    .    Z  cos  tp 

n  n 

One  such  pair  of  values  of  t  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  near  that  of  beginning,  and  another  near  that  of  ending.  These  approximate 
times  may  be  derived  from  the  chart  of  the  eclipse.  The  computation  for  the  first  assumed 
time  will  give  a  small  value  of  r  which,  applied  to  the  assumed  time,  will  give  a  nearly  cor- 
rect time  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed 
time,  will  give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time 
will  give  a  small  and  nearly  correct  value  of  r,  to  be  applied  to  the  assumed  time  for  the  end, 
and  a  large  negative  and  inaccurate  one  to  be  subtracted  for  the  beginning.  We  shall  thus 
deduce  two  times  of  each  phase,  only  one  of  which  is  to  be  considered  approximately  correct. 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair 
of  values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computa- 
tion will  in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  follow- 
ing theorem  will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of 
each  phase  without  repeating  the  computation. 

^Theorem. — The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection r,  multiplied  by  the  sine  of  the  sun's  hour-angle^  (/*""'^)»  f^^  ^^^  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phctse. 

To  apply  this  theorem  we  find  the  two  values  of  t*  sin  (/*— >l)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  num- 
ber, and  divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction 
to  be  applied'  to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more 
from  the  less  accurate  one.  This  correction  should  be  positive  in  the  local  forenoon,  and 
negative  in  the  afternoon,  and  its  value  should  never  materially  exceed  o".ooi  t^. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more, 
the  corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second. 
But  to  guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to 
repeat  the  computations  so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times. 
If  these  two  quantities  agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times 
employed  are  generally  correct  within  a  second  of  time.  If  they  differ  too  widely,  further 
corrections  and  computations  may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction 
may  be  several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact. — The  position-angle  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 
For  beginning  :  P  =  N  —  (p  ^  i8o** 

For  end:  P  =  N  +  ip 

it  being  assumed  that,  in  each  case,  the  value  of  <p  is  taken  between  the  limits  ±  90®. 

Computation  of  the  Solar  Eclipse  of  1898,  January  21,  for  a  place  near  Ratnagherry, 
India,  whose  position  is — 

Latitude,      ^  =    -^-   16  48 
Longitude,    ^  =    —  73  28 
Constants  for  the  given  place  : — 

p  sin  <p'  =  9-45813 
pcos  <p*  =  9.981 19 
From  the  Eclipse  Charts  and  the  table  on  page  416  we  find  the  approximate  times  of 
the  phases  to  be— 


d      h      m 

Beginning  January    21   18  20 
Total  phase  21   19  54 

Ending  21  21  20 

Greenwich  Mean  Time, 


Greenwich  Mean  Time. 


January 

Beginning. 
21^    18^    20™ 

Total  Phase. 
19b    54m 

Ending, 
21^    20™ 

272       2    30 

—  73  28    0 

295    32    24 

—  73  28    0 

317      2    18 

73  28    0 

n^x 

345  30  30 

9    0  24 

30   30    18 

p  cos  f ' 
sin  {fj--X) 

9.981 19 
9.39836  « 

9.98119 
9.19465 

9.981 19 
9.70553 

loge 

9.37955  « 
—        0.23963 

9.17584 
+     0.14991 

+ 

9.68672 
0.48609 
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Greenwich  Mean  Time, 


January 

p  sin  ^ 

cos  4 


(I) 

^cos  ^ 

sin  d 

cos  (icc  —  i) 

(2) 
(0-(2)  » 

p sin  ff  and 
(3) 

/>  cos  /  COS  ^  COS  (m  —  it) 

(4) 

(3) +  (4)  C 

const  log 

f  cos  /  cos  (a  —  il) 

loge* 

const,  log 
i  Bind 

logV 

.>'  —  '» 

M  sin  JIf 
m  cos  i/ 

tani/ 


sin  Jf 

logm 

n  sin  N 
n  cos  -AT 

tan^ 

N 

sin  iV 

log« 

tan/ 

logC 


Ctan/ 
/ 
Z 
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21*  i8"»  ao» 
9.45813 

9-97393 

9.43206 
+  0.27043 
9.981 19 
9.52685  n 
9-98596 

9.4940011 

—  0.31 189 
+  0.58232 

8.98498  n 

—  0.09660 
9.94108 

+  0.87314 

+  0.77654 

7.63992 

9-96715 

7.60707 
+  0.004046 
7.63992 
8.90640 

6.54632 
+  0.000352 

—  0.45713 

—  0.28207 
+  0.004953 
+  0.002697 

9.66004  n 
9-45036  « 
0.20968 

•  *  m 

238  19  24 

9-92994* 
9.73010 
7.69487 
7.43088 

0.26399 

61  25  52 
9.94361 
7.75126 
7.67674 
9.89016 


Total  Phna 
19"*  54" 
9.45813 

9-97396 

9.43209 

+  0.27045 

9.981 19 

9-52655  n 
9-99461 


9.50235  n 

0.31794 

0.58839 

8.98468  n 

0.09653 

9.94976 

0.89076 

0.79423 
7.63992 
9.97580 


+ 
+ 


7-6x572 
+  0.004128 
7.63992 
8.70239^ 

6.34231  H 

—  0.000220 

—  0.00092 

—  aooi24 
+  0.004867 
+  0.003275 

6.96379  n 
7.09342  n 

9.87037 

•        m 

2x6  34  23 

9-77514  « 
7.18865 

7.68726 

7-51521 

0.17205 

56  3  43 
9.9x890 
7.76836 
7.67457 
9.8999s 


21**  26» 
9-45813 
9-97400 

9.43213 

-4-  0.27048 
9.98119  i 

9.52627  n 
9-93530 

9.44276  n 

—  0.27718 
+  a54766 

8.98440  « 

—  0.09647 
9.89049 
0.77712 
0.68065 
7.63992 
9.91649 


+ 
+ 


7-55641 
+  0.003601 
7.63992 
9.2  x2991V 

6.85291  n 
—  0.000713 
+  0.43638 
+  0.30241 
+  0.005390 
+  aoo3773 
9.63986 
9.48060 

ax5926 

55*  x6  40 
9.91483 
9.72503 

7-73159 
7-57669 

0.X5490 

55  o  28 

9-91341 
;.8i8x8 
7.67673 
9.83292 


7.56690 
■4-  0.00369 
+  0.54346 
+  0.53977 


7-57452 
+  0.00375 

—  0.00229 
~  aoo6o4 


7-50965 
+  0.00323 

+  0.54369 
+  0.54046 
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Greenwich  Mean  Time,      Januaxy       21^18^20" 


tin(if--AO 

log« 

colog  L 

sin  0 

log?!? 

n 

cos  (if --y) 

—  ^cos(if-^) 

logZ 

cos  ^ 

colog  #1 


L  cos  ^ 


176  S3  3^ 
8,73411 
9.73010 
0.26779 

8.73200 

3    5  34 
1.97884 

9.99936  « 

1.97820  « 

9.73221 

9.99937 
3.*4874 


1.98032 
-  95570 


Total  PbMk 

19*  54" 

o  «  « 

x6o  30  35 
9.52329 
7.18865 
2.2189611 

8.9309011 

•     •     • 
-  4  53  34 

9.42029 

»97437^ 

9.39466* 

+   0.248 

7.7810411 

9.99841 

2.23164 

0.01 109  n 

:f    1.026 


ajb  2o" 

•  «     « 
o  16  12 

7.67324 

9.72503 

a26724 

7.66551 

•  «     « 
o  15  55 

Z.90685 

O.O000O 

z.90685 

—80.696 

9.73276 
0.00000 
2.18x82 


1.91458 
+82-145 


Local  Mean  Time^ 
Duration  of  totality. 


—    0.466 


h     m 
18   20 


18   19.534 

-    4  53.867 


t 
X 

d     h      m 

January    2z  23  13.40Z 


-  0.778 
+    1274 

h    m 

19  54 
19  53.22a 

19  55*74 

-  4  53  867 

d      h     m 
22      O  47.089 

22      O  49.I4Z 

m 
2.05 


+  1-449 

h     m 
21   20 

2Z   2Z.449 

-  4  53.867 

d       h      m 
22      2   15.316 


No  correction  is  necessary  since  the  assumed  times  differ  very  little  from  the  computed 
ones. 

Therefore  we  have 

d     h    m     • 
Beginning  of  the  eclipse,     January  2Z  23  Z3  24.  z 

Beginning  of  total  eclipse,        "        22    o  47    5.3 


End  of  total  eclipse. 
End  of  the  eclipse, 

Angle  of  position: 


*  (+  180O) 
P 


u 

M 


22    o  49    8*5 

22      2    Z5    Z9.O 


Local  Mean  Time. 


61  25.9 

176  54-4 
238  20.3 


55    0.5 
55  i6-4 


from  the  north  point  of  the  sun's  disk  towards  the  east  for  direct  image. 
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The  Mean  Places  of  Stars  Occulted  During  the  Year. — Pages  420 — 423  contain  the  mean 
places  for  1898.0  of  stars  (other  than  those  given  on  pages  293 — ,301)  occulted  by  the 
moon  in  1898,  with  their  annual  proper  motions. 

Elements  of  Occultations, — Pages  424 — 455  give  the  elements  for  the  prediction  of  the 
times  of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the 
star,  those  headed  Redans  from  1898.0  give  the  quantities  necessary  to  reduce  the  mean 
place  of  the  star  at  the  beginning  of  1898  to  its  apparent  place  at  the  time  of  occultation. 
These  reductions  are  sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric 
conjunction  of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the 
star  through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through 
the  centre  of  the  earth:  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The 
system  of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circum- 
scribing the  moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same 
diameter  as  the  moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of 
which  the  linear  diameter  will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric 
conjunction  in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylin- 
der on  the  fundamental  plane  has  the  value  zero.  The  column  Hour- Angle  H  gives  the 
common  geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from 
the  meridian  of  Washington — positive  toward  the  west  and  negative  toward  the  east. 
Column  Y  gives  the  co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane 
at  the  same  moment.  Columns  3^  and  y  give  the  hourly  variation  of  x  and  y.  The  linear 
unit  in  these  columns  is  the  earth's  equatorial  radius.  The  limiting  parallels,  north  and 
south,  show  the  extreme  limits  of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of 
a  star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method 
nearly  the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place, 
assuming  it  to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will 
be  visible  at  a  place  may  be  selected  and  computed  by  a  more  rapid  process. 

(i)  The  geocentric  co-ordinates  of  the  place,  p  sin  ^'  and  p  cos  ^',  are  to  be  computed 
by  the  formulae  and  table  given  in  connection  with  eclipses  on  page  513. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction, 
H—X  will  be  the  local  hour-angle  of  the  star  at  this  same  moment.  Let  us  call  this  angle 
Ao,  putting 

h^  =  jy-  I 

where  I  is  the  longitude  west  of  Washington, 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in 
right  ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and 
hour-angle  for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from 
Mr.  DowNEs's  table,  on  pages  458—459.     This  correction  will  have  the  same  sign  as  h^ 

When  this  table  is  not  available,  the  correction  may  be  computed  thus:  Compute  the 
quantities  $o>  ^'  ^^<i  ^  from  the  formulae, 

f o  =  /5  cos  q>*  sin  //o 

e'  =  [9-4192]  cos  (Ao  4-  J^  //o) 

a:'  -  I' 
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T  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunc- 
tion. By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  ele- 
ments, we  shall  have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.     Thence,  by  adding  0*^.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate 
times  of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 
Ti  =  r  -  0^.5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
d,  the  declination  of  the  star. 
(2)  Compute  for  the  moments  2*  +  ti  and  5"  +  ^i  the  following  quantities,  in  which  we 
write  T  for  each  of  the  quantities  tj  and  r%.     The  latter,  when  used  as  angles,  are  to  be 
changed  to  arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one- 
sixth  the  number  of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 
$  =s  />  cos  tp'  sin  {Aq  +  t) 

rj  =z  p  sin  ^'  cos  d  —  p  cos  ^'  sin  d  cos  (A©  +  ^) 
^'  =  [9.41 91 6]  p  cos  ^'  cos  (/to  -{-  t) 
7j'  =  [9.41916]  p  cos  <p'  sin  d  sin  {Ao  -|-  r)  =  [9.41916]  (  sinrf 

y^Y  +  yr 
Compute  »i,  Mf  n  and  iVfrom  the  equations 

m  sin  M  ^  X  —  ^ 
m  cos  M  =1  y  —  ly 
nsinN^zx'  -  f ' 
n  cos  iV  =  y  —  1?' 

n'  =-^=  [8.22185]  n 
sin    4'     =  [0.56500]  m  sin  (M  ^  N) 
Then,  /i  and  /a  from  the  equations 

.  L9-4350QJ  ^Qg  ^     (Beginning.) 


/i=-Jcos(il/-^) 


/,  =:  _  ^cos  {M-N)-\-  [2:11500]  ^^^  ^^     ^^^^^ 

The  quantities  /|  and  /2  will  then  be  the  corrections  in  minutes  to  be  applied  to  the 
respective  times  T'-f-  ^1  and  T  -\-T2t0  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  /]  will  give  an  accurate  result  for  one  phase, 
and  the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be 
corrected  by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a 
result  obtained  which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  $,  ly,  x  and  y  for  the  moments 
finally  obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition. 


y/  {x  —  cf  +  {y  —  rif  =  0.27227 
If  log  m  sin  [Af  —  N)  =  9.43500  nearly,  a  recalculation  will  generally  be  necessary  to 
determine  whether,  numerically,  sin  v''  <  i,  or  sin  (p  >  1.  In  the  latter  case,  the  inipossible 
value  of  sin  (p  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the 
computed  distance  from  the  moon's  limb  is  within  the  errors  of  the  ephemerides  of  the 
moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  ^  =  90°,  or  270°,  accord- 
ing as  sin  {M  —  JV)  is  positive  or  negative  ;  and  for  finding  the  time  of  nearest  approach, 

_^      m  cos  ( Jf  —  JV) 
'"■  n' 
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Putting  «  for  the  moon's  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be. 

If  [m  sin  (^—  -AT)  —  0.27227] 
disregarding  the  sign  of  sin  (if  —  ^);  or,  allowing  for  the  augmentation  of  the  semidi- 
ameter» 

w  \m  sin  (M  —  N)  —  0.27227]  [z  +  '  sixi  « 
where 

s  =  />  cos  f'  cos  d  cos  (^o  +  ^)  +  ^  sin  ^  sin  d 

The  position-angle  i',  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  con- 
tacty  reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulae:— 

/>  B  ^  —  ^  for  immersion, 

PsaJV+4f  i:  i8o®    for  emersion, 
it  being  supposed  that  the  value  of  ^^  in  each  case,  is  taken  between  the  limits  ^  go\ 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  f ormula, 

in  which  the  value  of  /  corresponding  to  the  phase  is  to  be  used.    Then 

is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  eScoipix,  on  April  g^ 
1898,  for  Denver,  whose  position  is 

f  =  +  39*  40^  36''4 
;i  =  +    I*  5i»35*.6 

Constants  for  the  given  place, 

psin  ^  ss  9.80278 

p  cos  f'  ss  9.88690 

Prom  the  elements  on  page  431,  we  have 

h      m 
-fiTss  +  I   42.0 

*o  =  -^--^=  — O     9.593 

From  DowKEs's  Table,  pages  458  and  459,  or  from  the  formulae  on  page  5x8,  we  find  the 
correction  to  the  Washington  mean  time  of  geocentric  conjunction  to  be  about  —  5", 
therefore  the  Washington  mean  time  of  apparent  conjunction  at  the  given  place  is  April 
9'  16^  45™*6 ;  subtracting  and  adding  30°^,  we  shall  have  the  approximate  Washington 
mean  times  of  immersion  and  emersion  to  be  used  in  the  computation,  thus: 

h    m  d     h       m 

Ti.=  —  o  35  T+  n  =5  April    9  16  15.6 

T,=  +  0  2S  r+Ta=  9x7x5.6 


d      h      m  h      B 

Washington  Mean  Time^                    April  9  16  15.6                       17  15.6 

^o  —            9593  -            9.593 

T  (in  sidereal  time)  —          35-096  +          25.068 

*o  +  T  (in  arc)  —11^  10'  20"  +  3^  52'  7.^5 

p  cos  ^  9.88690                       9.88690 

8in(^o  +  T)  9.28726*                     8.82912 

log?  9.1741611                     8.71602 

e  —        0.X4933  +        0.05200 
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Washington  Mean  Time, 


April 

^sin  f/ 

cos  d 


srri  gs 


(J) 

sin  d 
cos  (A,  +  r) 

(2) 

(i)-(2)  , 

const,  log 

p  cos  ^'  COS  (^o  +  ^) 

logf* 

? 

const  log 
f  sin  d 

log  9' 

log* 
logt 

log  A 

X 

logy 

•logy  T 

yr 

K 
J' 

y  -■n 
**-? 
y-,' 

m  sin  M 
m  cos  Af 

tan  Jf 
Jf 

sin  Af 

logm 
n  sin  iV 
n  cos  iV 

tan  AT 

AT 

sin  AT 

log« 
colog  6o 

log«' 


ImnflnioiL 

g^  i6^  i5".6 
9.80278 
9-95389 

975567 
+    0.56973 
9.88690 
9.64507  n 
9.99169 


+ 
+ 


+ 
+ 


9.52366^ 

0-33393 
0.90366 
941916 
9-87859 

929775 
0.19850 
9.4x916 
8.81923 

8.23839 
0.01731 
9.78017 
9.7659211 

9.5460911 

0.35163 

8.78746  « 

8.55338 

003576 

Z.07210 

Z.10786 

0.20230 

0.20420 

0.40430 

0.07861 

9.30600  n 

9.31006 

9.99594  n 


315^  16'  5" 
9.84744 


945856 
9.60670 
8.89548  « 

0.71 122  » 
loi®  o'  12" 

999194 
9.61476 
8.22185 

7.83661 


+ 


Bmenion. 

17^  I5".6 
9.80278 
9-95289 

9.75567 
0.56973 
9.88690 
9.64507  n 
9.99901 


+ 
+ 
+ 

+ 


9.53098  « 
0.33961 

0.90934 
9.41916 
9.88591 

9-30507 
0.20187 
9.41916 
8.36109  n 

7.78025  n 
0.00603 
9.78017 
9-61979 

9-39996 
0.25 1 16 
8.7874611 
8.40725  n 
0.02554 
1.072x0 

X. 04656 
0.X9916 
0.13722 
0.40093 
-  0.05527 
9.29920 
9-13741 

0.16x79 
55«  26'  2" 

9.91565 


97C 


9-38355 
9.60307 
8.74249  « 

0.86058  m 
50'  56" 
9.99591 
9.607x6 
8.22x85 

7.8290X 
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Washington  Mean  Time, 


April 

const,  log 

log  m 

sin  {M  —  N) 


Immersion. 

9*  1 6^  i5".6 

0.56500 

9-45856 

975052  n 


sin  <lf 

9.77408  n 
—36^  28'  10" 

log^ 

1. 62 1 95 

COS  {M—N) 

9.91721  n 
i.539i6« 

-^cos{M-N) 

+ 

34.607 

const,  log 
colog  n' 

943500 
2.16339 

cos  (p 

990535 
1-50374 

[9.43500]  cos  ^ 

— 

3i°896 

t 

+ 

2.711 

T 

i  of  Phase, 

April    9 
April    9 

h         m 
16    15.600 

16    18.3II 

X 

April   9 

I  51-593 
14  26.718 

N 

•                  9 

loi     0.2 

iP  (  +  180°) 

— 

36  28.2 

0.56500 
9-38355 

9.82898  n 

977753  n 
-360  48'32" 

1-55454 
9.86822 


1.42276 

m 
—     26.470 

9.43500 
2.17099 
9.90344 


+ 
+ 


Denver  Mean  Time, 
Angle  of  position: 


F  137  28.4 

from  the  north  point  of  the  moon's  limb  toward  the  east  for  direct  image. 


1.50943 

m 

32.317 
5847 

h         m 
17    15.600 

17    21.447 

I  51-593 
15  29.854 


97  50.9 
36  48.5 

241     2.4 


Prediction  of  Many  Occuliaiions  for  a  Given  Place, — When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied 
in  such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the 
most  convenient  course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the 
moment  of  apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observa- 
tion. The  table  of  elements,  pages  424 — 455,  gives  H,  the  Washington  hour-angle  at  the 
moment  of  geocentric  conjunction.  The  corresponding  geocentric  hour-angle  at  the  place 
will  be 

ho^  H—  I     (^  =  west  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  con- 
dition $  =  x;  or,  using  the  values  of  ^  and  or, 

p  cos  <f'  sin  h  :=:  x'  r 

h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in 
hours  of  mean  time,  which  has  elapsed  since  geocentric  conjunction.  We  shall  therefore 
have, 
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for  the  hour-angle  at  the  end  of  the  interval  t  after  geocentric  conjunction.  In  strictness,  t 
should  here  be  multiplied  by  the  factor  i  +  -^ 1  because  the  star  moves  a  little  more 

than  15®  in  an  hour  of  mean  time;  but  the  error  arising  from  the  neglect  of  the  factor  is 
too  small  to  be  important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than 
10  seconds.     The  equation  for  finding  r  is  therefore, 

p  cos  f'  sin  (Ao  +  t)  rs  a:'  T 

The  quantities  ho  and  x^  being  derived  immediately  from  the  data  of  the  Ephemeris,  the 
quantity  r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a 
function  of  A^  and  x'.    The  computation  of  r  is  effected  as  follows.     We  have 

sin  (Ao  +  t)  =  sin  ^o  +  2  sin  j4  t-  cos  (^o  +  J^  ^)  (i) 

The  value  of  r  in  arc  being  seldom  more  than  24®  we  may  put  t  itself  for  2  sin  %  t.  The 
equation  will  then  become 

p  cos  ^  sin  ko  +  r  p  cos  f '  cos  (h^  +  }i  r)  sz  jc^  r 

from  which  we  find 

r  =  ^  cos  /  sin  Ap 

X*  —  p  cos  f '  COS  (^o  +  >^  t) 

To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

f  ss  /?  cos  f*  sin  h 

$'  =  [9.41916]  p  cos  fp^  cos  h  '^' 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  h.  If  we  then  put  f©  for  the 
value  of  f  corresponding  to  ^  s=  ^o  and  ^\  for  the  value  of  i*  corresponding  to  ^  =  ^o  +  ^  ^» 
we  shall  have 

Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  fi  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  con- 
verge so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  comparing  values  of  r 
for  the  two  extremes  of  od,  namely,  x^  =  0.48  and  od  =  0.60,  because  the  approximate  values 
of  T  can  then  be  interpolated  for  all  the  intermediate  values  of  x! .  For  the  first  approxima- 
tion may  be  taken — 

J^  T  =  50™  sin  -  ho     (for  *'  =  0.48) 

!  (5) 

j4  r  =s  40"  sin  -  ho     (for  x'  =  0.60) 

or,  the  approximate  values  of  t  may  be  taken  from  Mr.  Downes's  table,  pages  458 — 459.  It 
will  be  best  to  make  the  computation  for  every  30"  of  ho,  and  to  find  the  intermediate  values 
of  T  for  every  10™  by  interpolation.  Then  for  each  30™  of  A©  we  take  ^'  from  a  table  with 
the  argument  A©  +  J^  t,  and  log  ^  with  the  argument  ho,  and  thence  compute  r  by  (4).  If 
the  value  of  t  thus  arrived  at  differs  more  than  3™  from  that  employed  in  taking  out  ^',  a 
new  value  may  be  used  to  correct  $',  and  the  computation  may  be  repeated.  The  values 
corresponding  to  x'  =  0.51,  x'  =  0.54,  and  x'  =  0.57,  can  then  be  computed  with  the  single 
interpolation  of  approximate  values  of  t,  and  afterward  the  table  can  be  extended  by  inter- 
polation to  every  0.0 1  of  x'  between  x'  =  0.48  and  x'  =  0.60.  It  will  be  best  to  compute  t 
in  the  first  place  to  every  o.ooi  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  defini- 
tive table.  The  table  thus  formed  will  be  called  Tadle  /. 
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The  values  of  17  and  17'  may  then  be  tabulated  for  every  degree  of  the  star's  declination, 
and  every  10™  of  h.  It  is  a  mere  question  of  convenience  whether  to  compute  the  table  for 
negative  values  of  d^  since  by  putting 

17]  =      p  sin  ^  cos  a 

i7j  =  —  /» cos  if^  sin  d  cos  h 

171  may  be  given  in  a  table  of  single-entry ;  and  taking  vs  from  the  table  of  double-entry  for 
a  positive  d^  we  shall  have 

17  =  7i  ±  71 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  17  to  negative 
values  of  i/  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save 
taking  out  t]i  and  r^  separately. 

This  table  for  17  will  be  called  Table  11^  and  the  corresponding  one  for  rf  with  the  same 
arguments  Table  III.    The  precepts  for  using  the  tables  will  then  be  as  follow: — 

From  Table  I  with  the  arguments  ^  and  H  -^  X=:  ho  take  out  the  value  of  r.  It  will  be 
sufficient  to  use  the  nearest  o.oi  of  s^.  r  will  be  of  the  same  sign  as  h^  Then,  enter  Table 
II  with  the  arguments  d  (the  star's  declination)  and  h  =s  ho-^-r^  and  take  out  the  value  of  iy. 
Form  the  quantities^  =  Y+  y  r^  and_y  —  17.  If  the  latter  quantity  lies  between  the  limits 
it  0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits 
it  0.33,  it  is  almost  certain  that  there  will  not  be  an  occultation.  A  convenient  rule  to 
adopt  will  be — 

<  0.10,  limits  =  ±  0.29 

0.10  <y  <  0.15,  limits  »  dt  0.30 

®-^5  <y  <  <^-2o,  limits  =  ±  0.31 

0.20  <y  limits  =:  ±  0.33 

Here,  only  the  absolute  value  of  y  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

li  y  —  71  falls  between  the  limits  thus  indicated,  take  the  values  of  P  and  if  from  the 
appropriate  tables  and  compute  v^  Q  and  A  from  the  equations 

r  sin  C  =  y  —  ^ 

A  =  (^  —  17)  cos  Q 

If  A  >  0.2723  or  log  ^  >  9.4350  there  will  be  no  occultation,  though  the  moon  may 
graze  the  star  when  £^  —  0.2723  19  very  small.     If  A  <  0.2723,  compute 

Tt^^^-^^smQ  cos  7'  =  —^    (P<i8o^) 

V  0.2723     ^     ^         ' 

0.2723  sin  F 
^•==— H 

V 

We  shall  then  have— 

Local  mean  time  of  immersion,  7*— i  +  ^  +  ^i  —  ^% 
Local  mean  time  of  emersion,      T  —  ^  +  ^  +  ^i  +  '''i 

Position-angle  from  north  toward  east  at  immersion,  180^  —  Q  —  P 
Position-angle  from  north  toward  east  at  emersion,     180*^  —  G  +  ^ 

In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the 
list  of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  con- 
ditions of  possible  visibility  are  : — 

I.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 
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a.  The  quantity  JST— Jl,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal 
arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in 
the  east  horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less 
than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean 
time  T—X,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  >l  on  the  bottom  of  a  sheet  of 
paper,  and  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condi- 
tion (i)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either 
fails,  the  computer  passes  on.  Very  often  it  will  require  some  examination  to  find  whether 
If —  il  or  T—  X  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occulta- 
tion  for  trial  and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be 
gone  over  in  less  than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the 
occultations  are  marked  for  trial. 

Phenomena  of  Planets  and  Satellites ,  pages  460 — ^493. — ^These  are,  for  the  most  part,  sufl5- 
ciently  explained  in  the  body  of  the  work.  The  following  additional  explanations  are 
added  for  completeness  : — 

Disks  of  Mercury  and  Venus,  pages  460 — 461. — ^The  angle  ^,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun, 
makes  with  the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north, 
east,  south.  This  position-angle  is  reckoned  from  o®  to  360®,  as  in  the  measurement  of 
double  stars,  the  planet  taking  the  place  of  the  central  star.  But  its  measure  is  90^  greater 
than  that  of  a  double  star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive 
direction  of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the 
illuminated  portion  of  the  disk  on  his  right. 

Satellites  and  Disk  of  Mars,  page  462. — This  page  gives  the  Washington  mean  time  of 
the  greatest  eastern  and  western  elongations,  the  position  angles  and  the  distance  of  the 
satellites  from  the  centre  of  the  planet,  for  elongations  visible  at  Washington  and  the 
apparent  disk  of  the  planet  for  every  thirtieth  day  throughout  the  year. 

Satellites  of  Jupiter,  pages  463 — ^487. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page ;  the  diagram  is  on  page  463. 

Phenomena^  pages  494 — 495. — The  conjunctions,  quadratiures,  and  oppositions  of  the 
planets  with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs 
from  that  of  the  sun  by  o*^,  90®,  or  180®. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  by  Observed  Altitude  of  Polaris, — ^Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use 
at  sea  and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude, 
the  probable  error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a 
minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to 
i*»  2i™.8.  Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension 
of  Polaris  at  the  date  of  observation,  from  pages  302—313  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 
AND  NAUTICAL  ALMANAC  FOR  1898. 

In  the  formulae  and  numbers  relating  to  the  fixed  stars,  pages  280—292,  the  adopted 
constants  of  precession  and  aberration  are  those  of  Struve,  and  the  nutation  is  that  of 
Peters,  namely: 

Precession  =  50".  2411  -|-  o".ooo2268  / 
Nutation      =     9^.223 1  +  o".ooooo9    / 
Aberration  =  2o".445i 
in  which  /  is  the  number  of  years  after  1800.     These  quantities  have  been  used  in  all 
computations  relating  to  the  fixed  stars. 

The  obliquity  and  nutation  given  on  page  278  are  derived  from  Hansen's  Tables  du  Soleil. 
These  numbers  have  been  used  in  all  the  ephemerides  of  the  sun,  moon  and  planets. 

Hansen's  obliquity  of  the  ecliptic  is  o".27  greater  than  that  of  Peters  given  in  the 
issues  of  this  Ephemeris  before  i88a. 

A  comparison  of  Hansen's  mean  obliquity  with  that  of  Peters  and  of  Le  Verrier  at 
different  epochs  is  given  in  the  following  table : — 


Epoch. 

Hansen. 

Peters. 

Le  Verrier. 

H.— P. 

H.-L. 

1750 

1800 

1850 

.  1900 

•              r             w 
23        28         18.19 
23        27        54.80 
23        27        31.42 
23        27           8.02 

17.44 
54.22 

30.99 
7.76 

19.42 

55-63 

31.83 

8.03 

m 
+    0.75 
+    0.58 
+    0.43 
+    0,26 

m 
—   1.23 

—  0.83 

—  0.41 

—  0.01 

The  formulae  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  the  Star 
Tables  of  the  American  Ephemeris,  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcomb's  fundamental 
standard  in  the  catalogue  attached  to  the  Washington  Observations  for  1870,  Appendix  II, 
with  the  following  exceptions :  The  right  ascensions  of  the  48  circumpolar  stars  north  of 
60®  north  declination  are  from  Dr.  Gould's  Standard  Places  of  Fundamental  Stars,  second 
edition,  United  States  Coast  Survey  Office,  1866.  Of  the  twelve  stars  south  of  50®  south 
declination,  the  positions  of  /9  Hydri,  a  Trianguli  Australis,  and  <t  Octantis,  have  been 
corrected  from  data  furnished  by  Dr.  Gould  ;  while  the  remaining  nine  are,  as  before, 
from  the  British  Nautical  Almanac  for  1848. 

The  right  ascensions  of  the  additional  stars  in  the  general  list,  whose  apparent  right 
ascensions  are  given  in  a  subsequent  section,  have  been  taken  partly  from  the  Catalogue 
of  logS  Standard  Clock  and  Zodiacal  Stars,  forming  Part  IV  of  Vol.  I  of  Astronomical  Papers 
Prepared  for  the  Use  of  the  American  Ephemeris  and  Nautical  Almanac,  Washington,  1881; 
and  partly  from  the  catalogue  of  the  Astronomische  Gesellschaft  of  1878.  A  few  have 
been  derived  from  recent  catalogues  without  a  rigorous  reduction  for  equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  the  Northern 
Boundary  Commission,  Washington,  1879,  ^or  ^^^  stars  found  therein.  The  declinations  of 
all  the  other  stars  have  been  reduced  to  the  same  standard,  except  those  of  the  additional 
ones  above,  which  have  been  taken  partly  from  the  Astronomische  Gesellschaft  list,  and 
partly  from  places  in  recent  catalogues.  To  the  apparent  places  of  Sirius  and  Procyon 
have  been  applied  the  periodic  corrections  resulting  from  Auwers's  investigations. 
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I'he  values  of  these  corrections  are  : — 

Year.  Siriai.  TroejaiL 

■  "  • 

1898.0        J  a  =  +  0.044         J  ^  =  +  i«44         J  a  =  +  0.065         A  Sss  —  0.40 

1899.0        J  a  =  -j-  0.022  Ad  =z  +  1.40         J  a  =  +  0.060         J  ^  B  —  0.55 

The  ephemeris  of  the  sun  is  constructed  from  Hansen  and  Olufsen's  Tables  du  Soleil^ 
Copenhagen,  1853,  except  that  Struve's  aberration  has  been  used.  This  is  equivalent  to 
adding  o".i9  to  the  true  longitudes,  but  it  does  not  affect  the  right  ascensions  and  declina- 
tions. The  sun's  rectangular  equatorial  co-ordinates  have  been  computed  from  the  longi- 
tudes and  latitudes  by  the  following  formulae  : — 

X^RcQsX 

y  =  -^  sin  il  cos  m  —  19.3  R  p 
Z  =  -^  sin  il  sin  ai  -f  44.5  R  fi 
The  reductions  to  mean  equinox,  1898.0,  are  computed  by  the  formulae^ 
4  X'  =  +  y  sec  w  J  ;  sin  i" 

J  y  =  — .  AT  cos  oi  J  >l  sin  i"  +  Z  J  i»  sin  i"  —    9-4  t  i?  sin  {X  +  i86*) 
J  Z'  =  —  Jf  sin  a»  J  A  sin  i"  —  y  J  a*  sin  i"  +  21.7  t  R  sin  {X  +  186®) 

Where — 

X  and  p  are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of 
the  date ; 
w,  the  obliquity  of  the  ecliptic ; 
A  X,  the  reduction  of  longitude  for  precession  and  nutation  from  January  o; 
J  w,  the  reduction  of  the  mean  to  the  apparent  obliquity; 
T,  the  fraction  of  the  year  since  January  o. 

The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.  The  correction 
for  latitude  has  been  taken  from  Goetze's  paper  in  the  Astronomical Journal,Vo\,  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb's 
Investigation  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it,*  is  8".848.  The 
adopted  semidiameter  of  the  sun  at  the  earth's  mean  distance  is  16'  2".  In  the  computa- 
tions pertaining  to  eclipses,  Bessel's  semidiameter,  15'  59^.788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  mooa  are  derived  from  Hansen's 
Tables  de  la  Lune,  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with 
Newcomb's  Researches  on  the  Motion  of  the  Moon,  Part  I,  page  268,f  and  a  corrected  table 
being  substituted  for  Table  XXXIV. 

The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the 
formula, 

S  s=  0.272274  -K  +  2".5 

The  constant  2'^5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  dae 
entirely  to  telescopic  and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercury^ 
Washington,  1864.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the 
Additions  to  the  Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus^  Washington, 
1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindenau's 
Tables.  Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  ^j/" Lindenau's 
Elements  of  Mars,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have 
also  been  discussed  and  applied;  and  Le  Verrier's  secular  variations  of  the  elements  are 

*  Astronomical  Observations  made  at  the  U,  S,  Naval  Observatory,  Washington,  s96s%  Appendix  11. 
\  Astronomical  Observations  made  at  tko  U.  S.  Ncmal  Observatory,  Washington,  iS^S*  Appexulix  11. 
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likewise  adopted.  The  perturbations  produced  by  Jupiter  have  been  numerically  increased 
by  ^  of  their  value.  The  following  are  the  corresponding  corrected  elements  and  annual 
variations  for  Washington,  1855.0: — 


+  689101.1527 

+ 
+ 


+ 


/ 
65.9990  / 
27.6997  / 
0.02141  / 
0.18549  / 


L  =  320  13  33.87 

«  =  333  23  17-84 
a=  48  25  55.29 
/   =      I  51     2.20 

e  =        x9238"75 
n  =      68905o".8927 
a  =  1.5236915 

The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvard's 
Tables,  with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the 
formulae. 

The  ephemeris  of  Saturn  is  derived  from  a  provisional  theory  constructed  by  Mr.  George 
W.  Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables, 
published  by  the  Smithsonian  Institution, 

The  semidiameters  of  the  planets  are  computed  from  the  following  values:— 

Authority. 

Le  Verrier,  Theory  of  Mercury. 


Peirce,  from  the  Washington  Ob- 
servations of  1845  and  1846, 
made  with  the  Mural  Circle. 


Semidiameter. 

Log  Disi 

Mercury 

3-34 

0.00 

Venus 

8.546  ±  0.086 

0.00 

Mars 

2.842  ±  0.057 

0.25 

Jupiter  (polar) 

18.78    ±0.067 

0.70 

Saturn  (polar) 

8.77     zt  0.039 

0-95 

Uranus 

1.68    ±0.3 

1.30 

Neptune 

1.28 

1.48 

Jupiter  (equatorial) 

20.00 

0.70 

Saturn  (equatorial) 

9.38 

095 

The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  are  given  m 
accordance  with  Bessel's  method,  using  the  special  forms  in  Chauvenet's  Spherical  and 
Practical  Astronomy.     The  constants  adopted  for  the  eclipses  are: — 


Sun's  mean  equatorial  horizontal  parallax 

Semidiameter  of  the  sun  at  distance  unity,  Bessel      .     . 
Ratio  of  radius  of  moon  to  radius  of  earth,  Burckhardt  . 


8.800 
959.788 
0.27227 

The  eclipses  of  Jupiter's  satellites  are  computed  from  Todd's  Continuation  of  Damoiseau's 
Tables y  Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Wool- 
house's  Tables,  British  Nautical  Almanac  for  1835,  Table  II  of  each  satellite  having  been 
adapted  to  Damoiseau's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manu- 
script tables  prepared  by  Professor  Newcomb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except 
those  for  the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  computed 
from  the  data  of  Professor  Newcomb's  Uranian  and  Neptunian  Systems,  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used. 
The  positions  have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors 
of  the  Observatories,  in  response  to  a  circular  issued  by  the  Superintendent  of  the  American 
Ephemeris. 
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The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are 
derived  from  Clarke's  elements  of  the  terrestrial  spheroid,  as  adopted  by  the  U.  S.  Coast 
and  Geodetic  Survey. 

log  e  =  8.9152503 
^'  —  ip=.  —  11'  4o".43  sin  a  ^  +  i"i9  sin  4  ^ 
log  p  =  9.9992645  +  0.0007374  cos  2  /  ^  0.0000019  cos  4  <p 

Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for— 

(i)  An  altitude  of  Polaris  equal  to  45®. 

(2)  A  declination  of  Polaris  equal  to  +  88®  46'.!. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner: — 

The  ephemeris  of  the  Sun  was  computed  by  Mrs.  E.  B.  Davis;  the  Moon's  longitude, 
latitude,  semidiameter  and  horizontal  parallax,  by  Professor  Keith;  the  right  ascension 
and  declination  in  the  ofl&ce  of  the  British  Nautical  Almanac,  by  an  arrangement  for 
exchange  of  work  with  that  ofl&ce;  the  culminations,  by  Professor  W.  W.  Hendrickson; 
the  lunar  distances,  by  Mr.  Bradford;  Mercury  and  Venus,  by  Mr.  E.  P.  Austin;  Mars, 
Jupiter,  Saturn,  Uranus,  and  Neptune,  by  Mr.  Roberdeau  Buchanan;  Jupiter's  satellites, 
by  Professor  H.  D.  Todd;  the  satellites  of  Saturn,  Uranus,  and  Neptune,  by  Mr.  C.  Keith. 
The  mean  and  apparent  places  of  the  fixed  stars  were  prepared  by  Mr.  Hedrick,  Miss 
E.  A.  Hedrick,  and  Mr.  H.  L.  Rice;  the  general  constants  for  their  reduction,  by  Mr. 
Buchanan;  the  occultations,  by  Mr.  Auhagkn;  and  the  eclipses  were  computed  and  the 
charts  projected  by  Mr.  Buchanan 
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CORRECllON  REQUIRED.  ON  ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOON'S 

MOTION.  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR  l5lSTANCE. 
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DIFFERENCE  OF  THE  PROPORTIONAL  LOGARITHMS  IN  THE  EPHEMERIS. 
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X  42.555 

X  52.385 

2 

2.214 

2  12.044 

2  2Z.873 

2  31.703 

26 

0.07Z 

27 

z  23.060 

z  32.889 

X  42.719 

X  52.548 

2 

2.378 

2  12.208 

2  22.037 

2  31.867 

27 

0.074 

28 

z  23.224 

I  33053 

z  42.883 

z  52.712 

2 

2.542 

2  I2.37Z 

2  22.201 

2  32.031 

28 

0.076 

29 

1 23.387 

I  33  217 

X  43  047 

z  52.876 

2 

2.706 

2  X2.535 

2  22.365 

2  32.194 

29 

0.079 

30 

I  23.551 

I  33  381 

X  43  210 

X  53  040 

2 

2.869 

2  12.699 

2  22.529 

2  32.358 

30 

0.082 

31 

1 23.715 

I  33  545 

X  43  374 

X  53  204 

2 

3.033 

2  12.863 

2  22.69? 

2  32.522 

3X 

0.085 

32 

I  23  879 

I  33  708 

X  43  538 

X  53  3^8 

2 

3-197 

2  13  027 

2  22.856 

2  32  686 

32 

0.087 

33 

1 24  043 

I  33  872 

X  43  702 

X  53531 

2 

3.361 

2  13  191 

2  23.020 

2  32.850 

33 

0.090 

34 

z  24.207 

I  34  036 

z  43.866 

X  53  695 

2 

3525 

2  X3.354 

2  23.184 

2  33.013 

34 

0093 

35 

z  24.370 

z  34.200 

z  44  029 

X  53  859 

2 

3.689 

2  Z3.518 

2  23.348 

2  33  177 

35 

0.096 

36 

1 24.534 

X  34  364 

z  44.X93 

X  54023 

2 

3852 

2  13.682 

2  23.512 

2  33  341 

36 

0.098 

37 

z  24.698 

X  34  528 

X  44-357 

X  54  187 

2 

4.016 

2  13.846 

2  23.675 

2  33  505 

37 

o.zoz 

38 

z  24  862 

I  34  69Z 

X  44  521 

X  54  351 

2 

4.180 

2  14.010 

2  23.839 

2  33.669 

38 

0.Z04 

39 

z  25.026 

I  34  855 

z  44-685 

X  54.514 

2 

4-344 

2  Z4.Z73 

2  24.003 

2  33  833 

39 

0.106 

40 

z  25.190 

I  35.0Z9 

X  44  849 

I  54  678 

2 

4.508 

2  Z4.337 

2  24.167 

2  33  996 

40 

0.109 

41 

I  25.353 

I  35  183 

z  45.012 

X  54  842 

2 

4.672 

2  Z4.501 

2  24.33Z 

2  34.160 

4X 

0.1  Z2 

42 

I  25.517 

X  35  347 

I  45.176 

z  55  006 

2 

4835 

2  14  665 

2  24.495 

2  34  324 

42 

O.Z15 

43 

z  25.68Z 

X  35  511 

I  45  340 

X  55-170 

2 

4999 

2  14.829 

2  24.658 

2  34.488 

43 

0.117 

44 

z  25.845 

I  35674 

X  45  504 

X  55  333 

2 

5.163 

2  14  993 

2  24.822 

2  34  652 

44 

0.120 

45 

z  26.009 

X  35.838 

I  45  668 

X  55  497 

2 

5327 

2  15.156 

2  24.986 

2  34.816 

4| 

0.123 

46 

z  26.172 

z  36002 

X  45.832 

z  55^>6i 

2 

5-491 

2  Z5.32O 

2  25.Z5O 

2  34  979 

46 

0.126 

47 

z  26.336 

z  36.166 

I  45  995 

X  55  825 

2 

5655 

2  15.484 

2  25.314 

2  35  143 

47 

0.128 

48 

z  26.500 

X  36.330 

X  46.159 

X  55  989 

2 

5.818 

2  15.648 

2  25.477 

2  35  307 

48 

O.Z3Z 

49 

z  26.664 

X  36493 

I  46.323 

X  56.153 

2 

5.982 

2  15.812 

2  25.641 

2  35  471 

49 

O.Z34 

50 

z  26.828 

X  36657 

z  46487 

z  56316 

2 

6.146 

2  15.976 

2  25.805 

2  35  635 

50 

0.137 

51 

z  26.992 

z  36821 

z  46651 

z  56.480 

2 

6.310 

2  16.139 

2  25.969 

2  35  798 

5X 

0.139 

52 

z  27.155 

1 36.985 

I  46815 

I  56.644 

2 

6.474 

2  16.303 

2  26.133 

2  35.962 

52 

0.142 

53 

z  27.319 

X  37.149 

z  46978 

z  56803 

2 

6.637 

2  16.467 

2  26.297 

2  36.126 

53 

0.145 

54 

I  27.483 

X  37-313 

X  47  M2 

I  56.972 

2 

6.S01 

2  16.631 

2  26.460 

2  36.290 

54 

0.147 

55 

z  27.647 

X  37.476 

I  47  306 

I  57  136 

2 

6.965 

2  16.795 

2  26.624 

2  36.454 

55 

0.150 

56 

z  27.811 

X  37  640 

I  47  470 

z  57  299 

2 

7-129 

2  16.959 

2  26.788 

2  36.618 

56 

0.153 

57 

I  27.975 

X  37  804 

I  47  634 

X  57463 

2 

7.293 

2  17.122 

2  26.952 

2  36  781 

57 

0.156 

58 

z  28.138 

X  37968 

I  47.797 

I  57  O27 

2 

7457 

2  17.286 

2  27.116 

2  36.945 

58 

0.158 

59 

z  28.302 

I  38  132 

I  47  961 

I  57  791 

2 

7.620 

2  17.450 

2  27.280 

2  37.109 

59 

0.161 

Side- 
real 

S"- 

9"- 

10*^ 

11^- 

II"- 

13"- 

14"^ 

15^ 

For 

Seconda. 

EPH  98 34 


634 


TABLE  TI.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
real. 


m 
o 

z 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
M 

15 
i6 

17 
i8 

19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

45 
46 

47 
48 

49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


16^ 


8 
37273 
37.437 
37601 
37764 
37928 

38.092 
38.256 
38.420 
38.584 
38.747 

38.911 
39075 
39239 
39403 
39566 

2  39730 

2  39  894 

2  40.058 
2  40.222 
2  40.386 

2  40.549 
2  40.713 
2  40.877 
2  41.041 
2  41.205 

2 
2 
2 

2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 

2 
2 
2 

2 

2 
2 
2 
2 
2 


41.369 
41532 
41.696 
41.860 
42.024 

42.188 
42.352 
42.515 
42.679 
42.843 

43.007 
4317I 

43-334 
43498 
43.662 

43826 
43990 
44154 
44317 
44.481 

44645 
44.809 

44973 
45137 
45300 

45.464 
45.628 
45792 
45956 
46.120 

46.283 
46.447 
46.611 
46.775 
46939 


17 


h. 


m  s 
2  47.102 
2  47.266 
2  47  430 
2  47  594 
2  47758 

2  47.922 
2  48.085 
2  48.249 
2  48.413 
2  48.577 
48.741 

48.905 
49.068 
49232 
49396 

49.560 

49724 
49888 
50.051 
50.215 

50.379 
50.543 
50.707 
50.870 
51034 

51  198 
51.362 
51.526 
51.690 
51853 
2  52.017 
2  52.181 
2  52.345 
2  52.509 
2   52.673 

2 
2 
2 
2 
2 


52.836 
53000 
53164 
53328 
53492 
53.656 
53819 
53983 
54147 
5431I 

2  54-475 
2  54  638 
2  54.802 
2  54.966 

2  55  130 

2 
2 
2 
2 
2 


18^ 


55294 
55458 
55.621 

55785 

55949 

56.113 
56.277 

56441 
56.604 
56.7C8 


2  56932 
2  57  096 
2  57.260 

2  57  424 
2  57.587 

2  57  751 
2  57.915 
2  58.079 
2  58.243 
2  58.406 

2  58.570 

2  58.734 

2  58.898 

2  59.062 

2  59.226 

2  59  389 
2  59  553 
2  59717 

2  59.881 

3  0.045 


3 

3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  4304 

3  4468 

3  4.632 

3  4796 

3  4.960 


0.209 

0.372 
0.536 
0.700 
0.864 

1.028 
1.192 
1-355 
X519 
1.683 

1.847 
2.01 1 
2.174 
2.338 
2.502 

2.666 
2.830 
2.994 
3157 
3321 

3.485 
3.649 

3813 
3977 
4.140 


19" 


5123 

5.287 

5-451 
5.615 

5.779 

5942 
6.106 
6.270 
6.434 

6.598 


8 
6.762 
6.925 
7.089 
7.253 
7417 
7.581 

7-745 
7.908 
8.072 
8.236 


3 
3 
3 
3 
3 

3 

3 
3 
3 
3 

3  8.400 

3  8.564 

3  8.728 

3  8.891 

3  9055 

3  9219 

3  9383 

3  9  547 

3  9710 

3  9874 

3 
3 
3 
3 
3 


0.038 
0.202 
0.366 
0.530 
0.693 

0.857 
1. 02 1 
1. 185 
1.349 
1513 
1.676 
1.840 
2.004 
2.168 
2.332 

2.496 
2.659 
2.823 
2.987 
3151 

3315 
3478 

3642 
3-8o3 
3970 

4.134 
4298 

4.461 
4.625 

4.789 

4953 
5ii7 
5.281 

5444 
5608 

5.772 
5936 
6.100 
6.264 
6427 


20' 


>. 


m  8 
3  16591 
3  16.755 
3  16.919 
3  17  083 
3  17246 


17.410 

17.574 
17738 
17.902 
18.066 

18.229 
18.393 

18.557 
18.721 
18.885 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  19  049 

3  19.212 

3  19-376 

3  19.549 

3  19704 

3  19  868 
3  20.032 
3  20.195 
3  20.359 
3  20.523 

3  20.687 

3  20.851 

3  21.014 

3  21.178 

3  21.342 

3  21.506 
3  21.670 
3  21.834 

3  21.997 
3  22.161 

3  22.325 

3  22.489 

3  22.653 

3  22.817 

3  22.980 

3  23.144 

3  23  308 

3  23.472 

3  23.636 

3  23.800 

3  23  963 
3  24.127 
3  24.291 
3  24.455 
3  24.619 

3 
3 
3 
3 

3 

3 
3 
3 
3 
3 


24.782 
24.946 
25.110 
25274 
25438 

25.602 

25765 
25.929 
26.093 
26.257 


21' 


8 
26.421 
26585 
26.748 
26.912 
27.076 


3  27.240 
3  27.404 
3  27-568 
3  27.731 
3  27.895 

3  28.059 
3  28.223 
3  28.387 
3  28  550 
3  28.714 

3  28.878 
3  29.042 
3  29.206 
3  29.370 
3  29.533 

3  29  697 
3  29.861 
3  30.025 
3  30.189 
3  30.353 


30.516 
30.680 
30.844 
31.008 
31.172 

31.336 
31499 
31.663 
31.827 
31.991 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  32.155 

3  32.318 

3  32.482 

3  32  646 

3  32.810 

3 

3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


32.974 
33138 
33301 
33465 
33629 

33-793 
33957 
34.121 
34284 
34448 

34.612 
34776 
34940 
35104 
35.267 

35431 
35595 
35759 
35923 
36.086 


22° 


8 
36250 
36.414 
36.578 
36742 
36.906 

37069 
37233 

37  397 
37.561 
37.725 

37889 
38.052 
38.216 
38.380 
38.544 
38.708 
38.871 
39035 
39.199 
39.363 


3  39527 
3  39  691 
3  39.854 
3  40.018 
3  40.182 

3  40.346 
3  40  510 
3  40.674 

3  40.837 
3  41.001 

3  41.165 
3  41.329 
3  41  493 
3  41  657 
3  41.820 

3  41  984 
3  42.148 
3  42  312 
3  42.476 
3  42  639 

3 
3 
3 
3 
3 

3 

3 
3 
3 
3 

3 
3 
3 
3 
3 

3 

3 
3 
3 
3 


42.803 
42.967 
43.131 
43295 
43459 

43622 
43.786 
43.950 
44.114 
44.278 

44442 
44.605 

44769 
44933 
45097 
45.261 
45.425 
45588 
45752 
45.916 


23h 


8 
46.080 
46.244 
46.407 
46.571 
46.735 
46.899 
47.063 
47.227 
47.390 
47.554 

47718 
47.882 
48.046 
48.210 
48373 

48.537 
48.701 
48.865 
49.029 
49193 

49356 
49.520 
49.684 
49.848 
50.012 


3  50.175 
3  50.339 
3  50.503 
3  50  667 
3  50.831 


3 
3 
3 
3 
3 

3 

3 

3 

3 

3 

3  52.633 

3  52.797 

3  52  961 

3  53  124 

3  53  288 

3 
3 

3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


50.995 
51158 
51.322 
51.486 
51.650 

51.814 
51.978 
52.141 
52.305 
52.469 


53.452 
53616 
53780 

53943 
54.107 

54.271 
54435 
54.599 
54763 
54.926 

55090 

55254 
55.418 
55582 
55746 


For 


10 
II 
12 
13 
14 

15 
16 

17 
18 

19 
20 
21 
22 
23 
«4 

25 
26 

27 
28 

29 

30 
31 
32 

33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 

49 

50 
51 
52 
53 
54 

55 

56 
57 
58 
59 


• 

0.000 
0.003 
0.005 
0.008 
0.01 1 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
ao52 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.085 
0.087 
0.090 
0.093 

0.096 
0.098 
0.101 
0.104 
0.106 

0.109 
0.1 12 
0.1 15 
aii7 
0.120 

0.123 
0.126 
0.128 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 
0.150 

0.153 
0.156 
0.158 
0.161 


Side- 
real 


le*^ 


EPH  98 


17 


h. 


18' 


h. 


19** 


20° 


21^ 


22*" 


23b 


For 
Seconds. 


TABLE  in.— MEAN  SOLAR  LNTO  SmEBBAL  TDiB. 


535 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Solar. 

o'*- 

ih. 

2»^ 

3^- 

4'- 

s"- 

6"- 

7'' 

For 
Seconds. 

m 

m   s 

m   s 

m   t 

m   8 

m   a 

m   ■ 

m   a 

m      a 

8 

8 

o 

0  0.000 

0  9.856 

0  19.713 

0  29.569 

0  39.426 

0  49.282 

0  59.139 

X  8.995 

0 

0.000 

I 

0  0.164 

0  10.021 

0  19.877 

0  29.734 

0  39  590 

0  49  447 

0  59  303 

I  9.160 

X 

0.003 

2 

0  0.329 

0  10.185 

0  20.041 

0  29.898 

0  39  754 

0  49.611 

0  59467 

I  9.324 

2 

0.005 

3 

0  0.493 

0  10.349 

0  20.206 

0  30.062 

0  39.919 

0  49  775 

0  59  632 

I  9488 

3 

0.008 

4 

0  0.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59  796 

I  9.652 

4 

0.011 

5 

0  0.821 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  59.960 

X  9.817 

5 

0.014 

6 

0  0.986 

0  10.842 

0  20.699 

0  30.555 

0  40.412 

0  50.268 

I  0.124 

X  9.981 

6 

0.016 

7 

0  1.150 

0  IZ.006 

0  20.863 

0  30.719 

0  40.576 

0  50.432 

X  0.289 

I  10.145 

7 

0.019 

8 

0  1.314 

0  IX.171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

X  0.453 

X  10.310 

8 

0.022 

9 

0  1.478 

0  11.335 

0  21. 191 

0  31.048 

0  40.904 

0  50.761 

X  0.617 

X  10.474 

9 

0.025 

xo 

0  1.643 

0  11.499 

0  21.356 

0  31.212 

0  41.069 

0  50  925 

I  0.782 

X  10.638 

10 

0.027 

XX 

0  1.807 

0  11.663 

0  21.520 

0  31.376 

0  41  233 

0  51.089 

I   0.946 

I  10802 

11 

0.030 

X2 

0  1.971 

0  11.828 

0  21.684 

0  31.541 

0  41.397 

0  51  254 

X   X.IIO 

1  10.967 

12 

0.033 

13 

0  2.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51.418 

I   X.274 

I  11.131 

13 

0.036 

M 

0  2.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

I    1.439 

I  11.295 

14 

0.038 

15 

0  2.464 

0  12.321 

0  22.177 

0  32.034 

0  41.890 

0  51.746 

X  X.603 

X  11.459 

15 

0.041 

i6 

0  2.628 

0  12.485 

0  22.341 

0  32.198 

0  42.054 

0  51-9" 

X  X.767 

X  11.624 

i6 

0.044 

I? 

0  2.793 

0  12.649 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

I   1.932 

X  11.788 

17 

0.047 

x8 

0  2.957 

0  12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

X  2.096 

I  X1.952 

18 

0.049 

19 

0  3.121 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

X  2.260 

X  12.117 

19 

0.052 

20 

0  3.285 

0  13.142 

0  22.998 

0  32.855 

0  42.711 

0  52.568 

X  2.424 

X  12.281 

20 

0.055 

21 

0  3450 

0  13.306 

0  23.163 

0  33019 

0  42.876 

0  52.732 

I  2.589 

X  12.445 

21 

0.057 

22 

0  3.614 

0  13471 

0  23.327 

0  33  183 

0  43  040 

0  52.896 

I   2.753 

X  12.609 

22 

0.060 

23 

0  3.778 

0  X3.635 

0  23.491 

0  33.348 

0  43.204 

0  53  061 

X  2.917 

X  12.774 

23 

0.063 

24 

0  3943 

0  13.799 

0  23.656 

0  33.512 

0  43.368 

0  53  225 

X  3.08X 

X  12.938 

24 

0.066 

25 

0  4.107 

0  13  963 

0  23.820 

0  33  676 

0  43.533 

0  53  389 

X  3.246 

I  13.102 

25 

0.068 

26 

0  4.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53  554 

I   3.410 

X  13.266 

26 

0.071 

27 

0  4435 

0  14.292 

0  24.148 

0  34  005 

0  43.861 

0  53  718 

I  3.574 

X  13.431 

27 

0.074 

28 

0  4.600 

0  14.456 

0  24.313 

0  34  169 

0  44.026 

0  53.882 

I   3.739 

X  13  595 

28 

0.077  1 

29 

0  4.764 

0  14.620 

0  24.477 

0  34  333 

0  44.190 

0  54.046 

I   3.903 

I  13  759 

29 

0079  j 

30 

0  4.928 

0  14  785 

0  24.64X 

0  34.498 

0  44.354 

0  54.211 

X  4.067 

I  13.924 

30 

0.082 

31 

0  5.093 

0  14.949 

0  24.805 

0  34.662 

0  44  518 

0  54  375 

I   4231 

1  14.088 

31 

0.085 

32 

0  5.257 

0  15.113 

0  24.970 

0  34.826 

0  44  6S3 

0  54  539 

I   4396 

1  14.252 

32 

0.088 

33 

0  5.421 

0  15.278 

0  25.134 

0  34.990 

0  44  847 

0  54  703 

X  4.560 

1  14.416 

33 

0.090 

34 

0  5.585 

0  15.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

X  4.724 

1  14.581 

34 

0.093 

35 

0  5750 

0  15.606 

0  25.463 

0  35  319 

0  45.176 

0  55  032 

I   4.888 

I  14745 

35 

0.096 

36 

0  5.914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

0  55  196 

I   5.053 

I  14.909 

36 

0.099 

37 

0  6.078 

0  15.935 

0  25.791 

0  35  648 

0  45  504 

0  55  361 

I   5.217 

I  15.073 

37 

O.IOZ 

38 

0  6.242 

0  16.099 

0  25.955 

0  35  812 

0  45.668 

0  55  525 

I  5.381 

I  15.238 

38 

0.104 

39 

0  6.407 

0  16.263 

0  26.120 

0  35.976 

0  45833 

0  55.689 

I  5.546 

I  15.402 

39 

0.107 

40 

0  6.57X 

0  16.427 

0  26.284 

0  36.140 

0  45.997 

0  55.853 

X  5.710 

I  15.566 

40 

0.110 

41 

0  6.735 

0  16.592 

0  26.448 

0  36  305 

0  46.161 

0  56.018 

X  5.874 

I  15.731 

41 

0.112 

42 

0  6.900 

0  16.756 

0  26.612 

0  36  469 

0  46.325 

0  56.182 

X  6.038 

I  15.895 

42 

0.II5 

43 

0  7.064 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

X  6.203 

I  16.059 

43 

0II8 

44 

0  7.228 

0  17.085 

0  26.941 

0  36.798 

0  46.654 

0  56510 

X  6.367 

I  16.223 

44 

0.120 

45 

0  7.392 

0  17.249 

0  27.105 

0  36.962 

0  46.818 

0  56  675 

t  6.531 

1  16.388 

45 

0.123 

46 

0  7557 

0  17.413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

X  6695 

X  16.552 

46 

0.126 

47 

0  7.721 

0  17.577 

0  27.434 

0  37.290 

0  47.147 

0  57.003 

I   6.860 

I  16.716 

47 

0.129 

48 

0  7885 

0  17.742 

0  27.598 

0  37-455 

0  47.311 

0  57.168 

X  7.024 

X  16.881 

48 

0.131 

49 

0  8.049 

0  17.906 

0  27.762 

0  37  619 

0  47  475 

0  57332 

X  7.188 

1  17.045 

49 

0.134 

50 

0  8.214 

0  18.070 

0  27.927 

0  37  783 

0  47  640 

0  57  496 

I  7-353 

1  17.209 

50 

0.137 

51 

0  8.378 

0  18.234 

0  28.091 

0  37  947 

0  47.804 

0  57.660 

I  7517 

I  17  373 

51 

0.140 

52 

0  8.542 

0  18.399 

0  28.255 

0  38.112 

0  47.968 

0  57  825 

I  7.681 

X  17.538 

52 

0.142 

53 

0  8.707 

0  18.563 

0  28.420 

0  38.276 

0  48.132 

0  57  989 

X  7.845 

I  17.702 

53 

0.145 

54 

0  8.871 

0  18.727 

0  28.584 

0  38.440 

0  48  297 

0  58.153 

X  8.010 

1  17  866 

54 

0.148 

55 

0  9035 

0  18.892 

0  28748 

0  38.605 

0  48.461 

0  58  317 

I   8.174 

I  18.030 

55 

0.151 

56 

0  9.199 

0  19.056 

0  28912 

0  38.769 

0  48.625 

0  58.482 

I  8.338 

I  18.195 

56 

0.153 

57 

0  9.364 

0  19.220 

0  29  077 

0  38  933 

0  48  790 

0  58.646 

1  8.502 

I  18.359 

57 

0.156  1 

58 

0  9.528 

0  19.384 

0  29.241 

0  39  097 

0  48.954 

0  58810 

I   8.667 

X  18.523 

58 

0.159  , 

59 

0  9.692 

0  19.549 

0  29.405 

0  39.262 

0  49.118 

0  58.975 

X  8.831 

X  18.688 

59 

0.162 

Mean 
Solar. 

o"- 

l'^- 

2"^' 

3"- 

4"- 

5"- 

6^- 

7"- 

For 
Seconds. 

EPH  98 
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TABLE  UL— MEAN  SOLAB  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAJL. 

Mean 
Solar. 

&- 

9"- 

lo"^ 

lib. 

12^- 

13^ 

14*^ 

iS*^ 

For 
Seconds. 

m 

m   8 

m   t 

m   8 

m   8 

m   8 

m 

8 

m   8 

m   8 

8 

8 

O 

I  18.852 

X  28.708 

I  38.565 

I  48.421 

I  58.278 

2 

8.134 

2  17.991 

2  27  847 

0 

0.000 

X 

I  19.016 

I  28.873 

I  38  729 

I  48.585 

I  58.442 

2 

8298 

2  18  155 

2  28.011 

Z 

0.003 

1 

I  19.180 

X  29.037 

X  38893 

X  48  750 

I  58.606 

2 

8.463 

2  18.319 

2  28.176 

2 

0.005 

3 

I  19  345 

I  29.201 

I  39  058 

I  48  914 

I  58.771 

2 

8.627 

2  18.483 

2  28.340 

3 

0.008 

4 

I  19.509 

I  29.365 

I  39.222 

X  49  078 

I  58.935 

2 

8.791 

2  18.648 

2  28.504 

4 

0.01 1 

5 

I  19.673 

I  29.530 

X  39386 

X  49  243 

X  59  099 

2 

8.956 

2  18.812 

2  28.668 

5 

0.014 

6 

I  19837 

X  29.694 

X  39550 

X  49  407 

I  59.263 

2 

9.120 

2  18.976 

2  28  833 

6 

0.016 

7 

I  20.002 

I  29.858 

X  39715 

I  49571 

I  59.428 

2 

9284 

2  19.141 

2  28.997 

7 

0.019 

8 

I  20.166 

I  30022 

I  39  879 

X  49  735 

I  59.592 

2 

9.448 

2  19.305 

2  29.161 

8 

0.022 

9 

I  20.330 

I  30.187 

I  40.043 

X  49.900 

I  59.756 

2 

9613 

2  19.469 

2  29.326 

9 

0.025 

xo 

I  20.495 

X  30.351 

X  40  207 

I  50.064 

I  59.920 

2 

9-777 

2  19.633 

2  29.490 

xo 

0.027 

II 

I  20  659 

I  30.515 

I  40.372 

I  50.228 

2  0.085 

2 

9.941 

2  19.798 

2  29.654 

II 

0.030 

12 

X  20823 

I  30680 

I  40.536 

I  50.393 

2  0.249 

2 

10. 105 

2  19.962 

2  29818 

12 

0033 

13 

I  20.987 

I  30.844 

I  40.700 

I  50557 

2  0.413 

2 

10.270 

2  20.126 

2  29  983 

X3 

0.036 

M 

I  21.152 

I  31.008 

I  40.865 

I  50.721 

2  0.578 

2 

10.434 

2  20.290 

2  30x47 

X4 

0.038 

15 

I  21.3x6 

X  31.172 

X  41.029 

I  50.885 

2  0.742 

2 

10.598 

2  20.455 

2  30.311 

15 

O.O4X 

i6 

I  21.480 

I  31  337 

X  41.193 

I  51.050 

2  0.906 

2 

10.763 

2  20.619 

2  3o.47<5 

16 

0.044 

17 

I  21  644 

I  31.501 

I   41  357 

I  51.214 

2  1.070 

2 

10.927 

2  20.783 

2  30.640 

X7 

0047 

i8 

I  21.809 

I  31  665 

X  41.522 

X  51  378 

2  X235 

2 

11. 091 

2  20.948 

2  30.804 

18 

0.049 

19 

I  21.973 

I  31.829 

I  41.686 

I  51  542 

2  1.399 

2 

11.255 

2  2I.II2 

2  30.968 

X9 

ao52 

20 

X  22.137 

I  31  994 

I  41.850 

I  51  707 

2  1.563 

2 

11.420 

2  21.276 

2  31.133 

20 

0055 

21 

X  22.302 

I  32.158 

X  42.015 

I  51  871 

2  1.727 

2 

11.584 

2  21.440 

2  31  297 

21 

0.057 

22 

X  22.466 

I  32.322 

I  42.179 

I  52.035 

2  1.892 

2 

11.748 

2  21.605 

2  31.461 

22 

0.060 

23 

X  22.630 

X  32.487 

X  42  343 

I  52.200 

2  2.056 

2 

11.912 

2  21.769 

2  31.625 

23 

0.063 

24 

1 22.794 

X  32.651 

I  42.507 

I  52  364 

2  2.220 

2 

12.077 

2  21.933 

2  31.790 

24 

0.066 

25 

X  22.959 

I  32.815 

I  42.672 

I  52.528 

2  2.385 

2 

12.241 

2  22.098 

2  3X954 

25 

0.068 

26 

I  23.123 

I  32.979 

I  42.836 

I  52.692 

2  2.549 

2 

12.405 

2  22.262 

2  32.118 

26 

0.071 

27 

I  23.287 

1  33.144 

I  43.000 

I  52857 

2  2.713 

2 

12.570 

2  22.426 

2  32.283 

27 

0074 

28 

I  23  451 

I  33  308 

X  43.164 

I  53021 

2  2.877 

2 

12.734 

2  22.590 

2  32.447 

28 

0.077 

29 

I  23.616 

I  33-472 

I  43.329 

I  53.185 

2  3.042 

2 

12.898 

2  22.755 

2  32.611 

29 

0.079 

30 

I  23.780 

I  33  637 

I  43  493 

I  53  349 

2  3.206 

2 

13.062 

2  22.919 

2  32.775 

30 

0.082 

31 

I  23.944 

I  33  801 

I  43  657 

I  53  514 

2  3370 

2 

13.227 

2  23083 

2  32.940 

31 

0.085  I 

32 

1 24.109 

.  I  33  965 

X  43  822 

X  53  678 

2  3534 

2 

X3391 

2  23.247 

2  33  X04 

32 

0.0S8  ! 

33 

I  24.273 

I  34.129 

I  43.986 

I  53  842 

2  3699 

2 

13555 

2  23.412 

2  33.268 

33 

0.090 

34 

1 24.437 

I  34  294 

I  44.150 

I  54007 

2  3.863 

2 

13.720 

2  23.576 

2  33.432 

34 

0.093 

35 

I  24.601 

I  34453 

I  44  314 

I  54.17* 

2  4017 

2 

13884 

2  23.740 

2  33  597 

35 

0.096 

36 

I  24.766 

I  34622 

X  44  479 

I  54  335 

2  4.192 

2 

14.048 

2  23.905 

2  33.761 

36 

0.099 

37 

I  24.930 

I  34  786 

X  44  643 

I  54  499 

2  4.356 

2 

14.212 

2  24.069 

2  33  925 

37 

0.101 

38 

X  25.094 

I  34951 

I  44.807 

I  54.664 

2   4.520 

2 

14.377 

2  24  233 

2  34  090 

38 

0.104 

39 

I  25.259 

I  35  "5 

I  44  97X 

I  54  828 

2   4684 

2 

14.541 

2  24  397 

2  34  254 

39 

0.107 

40 

1 25.423 

I  35  279 

I  45.136 

I  54  992 

2   4849 

2 

14.705 

2  24.562 

2  34418 

40 

0.1 10 

41 

I  25.587 

I  35  444 

I  45  300 

I  55  156 

2   5013 

2 

14.869 

2  24.726 

2  34  582 

41 

0.112 

42 

I  25  751 

I  35608 

I  45.464 

I  55321 

2   5.177 

2 

15.034 

2  24.890 

2  34  747 

42 

0.115 

43 

I  25916 

I  35  772 

I  45.629 

I  55  485 

2   5342 

2 

15.198 

2  25.054 

2  34.911 

43 

aii8 

44 

I  26.080 

X  35  936 

X  45  793 

X  55  649 

2   5.506 

2 

15.362 

2  25.219 

2  35  075 

44 

a  120 

45 

I  26.244 

I  36.101 

X  45  957 

I  55814 

2   5670 

2 

15.527 

2  25.383 

2  35  239 

45 

0.123 

46 

I  26.408 

I  36265 

I  46.121 

I  55  978 

2   5834 

2 

15.691 

2  25.547 

2  35  404 

46 

0.126 

47 

I  26.573 

I  36429 

I  46.286 

I  56.142 

2  5-999 

2 

15855 

2  25.712 

2  35- 568 

47 

0.129 

48 

I  26.737 

I  36593 

I  46.450 

I  56.306 

2   6.163 

2 

16.019 

2  25.876 

2  35.732 

48 

0.131 

49 

1  26.901 

I  36.758 

I  46.614 

X  56.471 

2   6.327 

2 

16.184 

2  26.040 

2  35  897 

49 

0.134 

50 

I  27  066 

I  36.922 

I  46.778 

I  56.635 

2   6.491 

2 

16.348 

2  26.204 

2  36.061 

50 

0.137 

51 

I  27.230 

I  37  086 

I  46.943 

I  56.799 

2   6.656 

2 

16.512 

2  26.369 

2  36.225 

51 

0.140 

52 

1  27.394 

I  37  251 

X  47  107 

I  56.964 

2   6820 

2 

16.676 

2  26  533 

2  36.389 

52 

0.142 

53 

I  27.558 

I  37415 

I  47.271 

I  57  128 

2   6.984 

2 

16.841 

2  26697 

2  36.554 

53 

0.145 

54 

I  27.723 

I  37  579 

I  47  436 

1  57.292 

2   7.149 

2 

17.005 

2  26.861 

2  36.718 

54 

0.148 

55 

1 27.887 

I  37.743 

I  47.600 

I  57  456 

2   7313 

2 

17.169 

2  27.026 

2  36.882 

55 

0.1 51 

56 

I  28.051 

I  37908 

I  47.764 

I  57.621 

2  7477 

2 

17334 

2  27.190 

2  37.047 

56 

0.153 

57 

I  28.215 

I  38  072 

I  47.928 

I  57  785 

2   7.641 

2 

17.498 

2  27.354 

2  37.211 

57 

0.156 

58 

I  28  380 

I  38  236 

I  48093 

X  57  949 

2   7.806 

2 

17.662 

2  27.519 

2  37  375 

58 

0.159 

59 

1 28.544 

I  38  400 

I  48  257 

I  58  113 

2   7.970 

2 

17.826 

2  27.683 

2  37  539 

59 

0.162 

Mean 
Solar 

8*^- 

9»- 

lO^- 

jjh. 

12»^- 

IS"- 

l^^' 

15"- 

For 
Seconds. 

EPH  9 

8 

TABLB  m— MEAK  SOLAB  IFTO  SIDEBEAL  TIME. 
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TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Immh 
SoUr, 

i&- 

jyh. 

i&^ 

19- 

lo""- 

zi"- 

22>'- 

23b. 

For 
Seconds. 

m 

m   ■ 

m   s 

m   s 

m   s 

m   t 

m   s 

m   s 

m   s 

8 

t 

o 

2  37.704 

2  47- 560 

2  57  417 

3  7273 

3  17  129 

3  26.986 

3  36.842 

3  46.699 

0 

0.000 

z 

2  37  868 

2  47  724 

2  57  581 

3  7.437 

3  17  294 

3  27.150 

3  37  007 

3  46.863 

I 

0.003 

a 

2  38.03a 

2  47.889 

a  57  745 

3  7.602 

3  17.458 

3  27.315 

3  37-171 

3  47  027 

2 

0.005 

3 

2  38.196 

2  48.053 

2  57  909 

3  7766 

3  17.622 

3  27.479 

3  37.335 

3  47.192 

3 

0.008 

4 

2  38.361 

2  48.217 

2  58.074 

3  7930 

3  17  787 

3  27.643 

3  37  500 

3  47  356 

4 

O.OIl 

5 

2  38.525 

2  48.381 

2  58.238 

3  8.094 

3  17  951 

3  27.807 

3  37  664 

3  47  520 

5 

0.014 

6 

2  38.689 

2  48.546 

2  58.402 

3  8.259 

3  18.115 

3  27972 

3  37  828 

3  47  685 

6 

0.016 

'   7 

2  38.854 

2  48.710 

2  58.566 

3  8.423 

3  18.279 

3  28.136 

3  37  992 

3  47  849 

7 

0.019 

8 

2  39018 

2  48874 

2  58  731 

3  8.587 

3  18.444 

3  28.300 

3  38.157 

3  48.013 

8 

0.022 

9 

2  39.182 

2  49  039 

2  58.895 

3  8.751 

3  18.608 

3  28.464 

3  38  321 

3  48-177 

9 

0.025 

lO 

2  39  346 

2  49.203 

a  59  059 

3  8.916 

3  18.772 

3  28.629 

3  38.485 

3  48.342 

10 

0.027 

II 

2  39  5" 

2  49.367 

2  59.224 

3  9.080 

3  18.937 

3  28.793 

3  38.649 

3  48.506 

IZ 

0.030 

12 

2  39675 

2  49  531 

2  59  388 

3  9244 

3  Z9.10X 

3  28.957 

3  38.814 

3  48.670 

Z2 

0.033 

13 

2  39839 

2  49.696 

2  59  552 

3  9409 

3  19  265 

3  29.122 

3  38.978 

3  48  834 

13 

0,036 

14 

2  40.003 

2  49.860 

2  59.716 

3  9-573 

3  19.429 

3  29.286 

3  39  142 

3  48  999 

14 

0.038 

15 

2  40.168 

2  50.024 

2  59.881 

3  9.737 

3  19  594 

3  29.450 

3  39.307 

3  49  163 

15 

0.04P 

i6 

2  40  332 

2  50.188 

3  0.045 

3  9901 

3  19758 

3  29.614 

3  39471 

3  49.327 

z6 

0.044 

17 

2  40.496 

2  50.353 

3  0.209 

3  10066 

3  19.922 

3  29.779 

3  39  635 

3  49  492 

'Z 

0.047 

i8 

2  40.661 

2  50.517 

3  0.373 

3  10.230 

3  20.086 

3  29  943 

3  39  799 

3  49  656 

z8 

0.049 

19 

2  40.825 

2  50.681 

3  0.538 

3  10.394 

3  20.251 

3  30.107 

3  39  964 

3  49  820 

19 

0.052 

20 

2  40.989 

2  50.846 

3  0.702 

3  10.559 

3  20.415 

3  30.271 

3  40.128 

3  49  984 

20 

0.055 

21 

2  41.153 

2  51.010 

3  0.866 

3  10.723 

3  20.579 

3  30.436 

3  40.292 

3  50.149 

21 

0.057 

22 

2  41.318 

2  51.174 

3  1.031 

3  10.887 

3  20.744 

3  30.600 

3  40.456 

3  50  313 

22 

0.060 

23 

2  41.482 

2  51  338 

3  1.195 

3  11  051 

3  20.908 

3  30764 

3  40.621 

3  50.477 

23 

0.063 

24 

2  41.646 

2  51.503 

3  1.359 

3  11.216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

0.066 

25 

2  41.810 

2  51.667 

3  1523 

3  XI.380 

3  21.236 

3  31.093 

3  40.949 

3  50.806 

25 

0.068 

26 

2  41-975 

2  51  831 

3  1.688 

3  11.544 

3  21.401 

3  31.257 

3  41  "4 

3  50970 

26 

0.071 

27 

2  42.139 

2  51  995 

3  1.852 

3  11.708 

3  21.565 

3  31.421 

3  41278 

3  51.134 

^1 

0.074 

28 

2  42.303 

2  52.160 

3  2.016 

3  "873 

3  21.729 

3  31.586 

3  41-442 

3  51.299 

28 

0.077 

29 

2  42.468 

2  52.324 

3  2.181 

3  12.037 

3  21.893 

3  31.750 

3  41.606 

3  51  463 

29 

0.079 

30 

2  42.632 

2  52.488 

3  2.345 

3  Z2.20I 

3  22.058 

3  31.914 

3  41.771 

3  51.627 

30 

0.082 

1  3^ 

2  42.796 

2  52.653 

3  2.509 

3  12.366 

3  22.222 

3  32.078 

3  41  935 

3  51.791 

31 

0.085 

32 

2  42.960 

2  52.817 

3  2.673 

3  12  530 

3  22.386 

3  32  243 

3  42.099 

3  51:956 

32 

0.088 

'  33 

2  43.125 

2  52.981 

3  2.838 

3  12  694 

3  22.551 

3  32.407 

3  42.264 

3  52  120 

33 

0.090 

34 

2  43.289 

2  53.145 

3  3002 

3  12.858 

3  22.715 

3  32.571 

3  42.428 

3  52.284 

34 

0.093 

35 

2  43-453 

2  53.310 

3  3166 

3  13023 

3  22.879 

3  32.736 

3  42.592 

3  52.449 

35 

0.096 

36 

2  43  617 

2  53.474 

3  3330 

3  13  187 

3  23.043 

3  32  900 

3  42.756 

3  52  613 

36 

0.099 

37 

2  43  782 

2  53  638 

3  3495 

3  13  351 

3  23.208 

3  33  064 

3  42  921 

3  52.777 

37 

O.IOI 

38 

2  43  946 

2  53  803 

3  3659 

3  13  515 

3  23  372 

3  33  228 

3  43  085 

3  52  941 

38 

0.104 

39 

2  44.110 

2  53  967 

3  3823 

3  13.680 

3  23.536 

3  33.393 

3  43.249 

3  53  106 

39 

0.107 

40 

2  44.275 

2  54.131 

3  3988 

3  13  844 

3  23  700 

3  33.557 

3  43-413 

3  53.270 

40 

O.I  10 

41 

2  44  439 

2  54  295 

3  4152 

3  14  008 

3  23  865 

3  33.721 

3  43.578 

3  53  434 

41 

0.112 

42 

2  44  603 

2  54  460 

3  4316 

3  14  173 

3  24.029 

3  33  886 

3  43  742 

3  53  598 

42 

0.115 

43 

2  44  767 

2  54  624 

3  4.480 

3  14  337 

3  24.193 

3  34-050 

3  43  906 

3  53  763 

43 

0.II8 

44 

2  44  932 

2  54788 

3  4645 

3  14.501 

3  24.358 

3  34214 

3  44.071 

3  53  927 

44 

0.120 

45 

2  45.096 

2  54.952 

3  4809 

3  14  665 

3  24.522 

3  34378 

3  44.235 

3  54  091 

45 

0.123 

46 

2  45.260 

2  55  "7 

3  4973 

3  14  830 

3  24.686 

3  34543 

3  44  399 

3  54.256 

46 

0.126 

47 

2  45.425 

2  55.281 

3  5137 

3  14  994 

3  24.850 

3  34707 

3  44.563 

3  54  420 

47 

0.129 

48 

2  45589 

2  55.445 

3  5302 

3  15.158 

3  25.015 

3  34  871 

3  44  728 

3  54.584 

48 

0.I3I 

49 

2  45-753 

2  55.610 

3  5.466 

3  15.322 

3  25.179 

3  35  035 

3  44  892 

3  54  748 

49 

0.134 

50 

2  45  917 

2  55  774 

3  5630 

3  15.487 

3  25.343 

3  35  200 

3  45  056 

3  54  913 

50 

0.137 

51 

2  46  082 

2  55  938 

3  5-795 

3  15  651 

3  25.508 

3  35.364 

3  45.220 

3  55  077 

51 

0.140 

52 

2  46.246 

2  56.102 

3  5959 

3  15.815 

3  25.672 

3  35-528 

3  45  385 

3  55  241 

52 

0.142 

53 

2  46.410 

2  56.267 

3  6.123 

3  15-980 

3  25  836 

3  35  693 

3  45  549 

3  55  405 

53 

0.145 

54 

2  46.574 

2  56.431 

3  6.287 

3  16.144 

3  26.000 

3  35  857 

3  45713 

3  55.570 

54 

0.148 

55 

2  46  739 

2  56.595 

3  6.452 

3  16.308 

3  26.165 

3  36021 

3  45.878 

3  55-734 

55 

0.151 

56 

2  46903 

2  56.759 

3  6616 

3  16472 

3  26  329 

3  36.185 

3  46.042 

3  55898 

56 

0.153 

57 

2  47  067 

2  56  924 

3  6.780 

3  16637 

3  26.493 

3  36  350 

3  46.206 

3  56.063 

57 

0.156 

58 

2  47.232 

2  57.088 

3  6.944 

3  16.801 

3  26.657 

3  36514 

3  46  370 

3  56.227 

58 

0.159 

!  59 

2  47  396 

2  57.252 

3  7109 

3  16.965 

3  26  822 

3  36.678 

3  46.535 

3  56.391 

59 

0.162 

Mean 

1  Solar. 

iG'^- 

17^- 

i8^- 

19-- 

20"- 

21^- 

22>"- 

23^. 

For 
Seconds. 
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TABLE  IV.— LATITUDE  BY  POLABIS 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 
ALTITUDE  OF  POLARIS. 


Redace  the  observed  altitude  of  Polaris  to  the  true  altitude. 
Reduce  the  recorded  time  of  observation  to  the  local  sidereal  time. 

{less  than  i*  2i".8,  subtract  it  from  i*»  ai^.S; 
between  i**  2i".8  and  13**  2i".8,  subtract  i"*  2i".8  from  it; 
greater  than  13**  2i"'.8,  subtract  it  from  25**  21  ".8; 
and  the  remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV  (below),  and  add  it  to  or  subtract  it 
from  the  true  altitude,  according  to  its  sign.     The  result  is  the  approximate  latitude  of  the  place. 

Example. — 1898.  October  i,  at  io*>  40™  30",  P.  M..  mean  solar  time,  in  longitude  29^  east  of  Greenwich, 
suppose  the  true  altitude  of  Polaris  to  be  43°  20':  required  the  latitude  of  the  place. 

h      m      s 
Local  astronomical  mean  time  ..... 

Reduction  from  Table  III,  for  io*»  40"  3o»  . 
Greenwich  sidereal  time  of  mean  noon.  October  i.  page  165 
Redaction  from  Table  III,  for  longitude  (=  x*'  56"*  east,  or  minus) 

Sum  (having  regard  to  signs)  b  equal  to  local  sidereal  time 


Subtract  sidereal  time 

Remainder  is  equal  to  hour-angle  of  Polaris 


10 

+ 
12 


40 

z 

40 
o 


30 

45 
58 
19 


23 

22 

54 

h 

m 

% 

25 

21 

48 

23 

22 

54 

I    58    54 


True  altitude  .   + 

Correction  from  Table  IV  (below)    — 

Approximate  Latitude  .   +    42 


43 

z 


20 
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TABLE  IV— 1898. 


Hoar-Angle. 


!■ 


5-^ 


O 

5 
10 

15 

20 

25 
30 
35 
40 
45 
50 

55 
60 


I  13 
I  13 
I  13 
I  13 


0.0 
0.1 

O.X 

0.x 

0.1 
o.a 

O.S 

0.3 

0.3 
0.4 
0.4 
0.4 


II.3 

10.9 

10.4 

9.9 

9-4 
8.8 
8.2 
7.5 

6.8 
6.1 

5.4 
4.6 
3.8 


0.4 
0.5 
0.5 
0.5 

0.6 
0.6 
0.7 
0.7 

0.7 
0.7 
0.8 
0.8 


3.8 

3.0 
2.1 
1.2 

0.3 
59.3 
58.3 
57.3 

56.3 
55-2 
54.1 
53.0 
51-9 


0.8 
0.9 
0.9 
0.9 

x.o 

I.O 

x.o 

X.O 

z.x 
z.x 
z.x 
x.x 


51.9 
50.7 

49-5 
48.3 

47.1 
45.8 

44.5 
43-2 

41.9 
40.5 
39-2 
37.8 
36.4 


36.4 
350 
33.6 
32-1 

30.6 
29.1 
27.6 
26.1 

24.6 
23.1 

21.6 

20.0 
18.4 


-o 
o 
o 
o 

-o 
o 
o 
o 

-o 

o 

o 

-o 

+  0 


18.4 

16.9 

15.3 
13.7 

12. 1 

10.5 

8.9 

7.3 

5-7 

4.1 
2.5 

0.9 

0.8 


X.5 

1.6 
X.6 
Z.6 

Z.6 

1.6  ; 
1.6 

\ 

1.6  , 
1.6  i 
1.6 

'.7 1 


Hour-Angle. 


8" 


1D° 


11' 


m 
O 

5 
10 

15 

20 

25 
30 

35 

40 
45 
50 

55 
60 


+  0 
o 
o 
o 

+  0 
o 
o 
o 

+  0 
o 
o 
o 

+  0 


0.8 
2.4 
4.0 
5.6 
7.2 

8.8 
10.4 
12.0 

13.6 
15.2 
16.8 
18.3 
19.8 


-i-o  19.8 

o  21.4 

o  22.9 

o  24.5 

+  o  26.0 

o  27.5 

o  29.0 

o  30.5 

+  0  31.9 
o  33.3 

34.8 

36*2 


o 
o 


•^o  37-6 


+  0  37.6 

o  39.0 

o  40.3 

o  41.6 

+  0  42.9 

o  44.2 

o  45-5 

o  46.8 

+  0  48.0 

o  49.2 

o  50.4 

o  515 

+  0  52.6 


».4 
1.3 

X.3 

X.3 
1.3 
1.3 
x.s 

x.a 
I. a 


+  0   52 
o  53 


o  54. 
o  55. 

+  0  56, 
o  57. 


o 
o 

+ 1 

X 
X 

I 
+  I 


58. 

59. 

o. 

I. 

2. 
3. 

4 


x.x 
x.x 
x.x 

x.o 

x.o 
x.o 
x.o 

0.9 

0.9 
0.9 
0.8 

0.8 


+ 1 

X 

I 
I 

+  X 

X 

I 

X 

+ 1 

X 

X 

I 
+  I 


4.2 
5.0 
5.7 
6.4 

7.1 
7.8 

8.4 

8.9 

9.4 
9.9 

10.4 
10.9 

II.4 


0.8 
0.7 
0.7 
0.7 

0,7 
0.6 
0-5 
0.5 

0.5 
0-5 
0.5 
0.5 


+  I 

I 
X 
I 

+  X 

X 
X 

I 

+  X 

X 

X 

X 

+  X 


XX.4 
XI.8 
12.2 

X2.5 

12.8 

13- 1 
13.3 
135 

13.6 

13-7 
X3.8 

13.9 
13-9 


0.4 
0.4 
0-3 
0.3 

tt.3  I 

0..| 
O.S  < 
O.Z 

..I 

I 
0.1 
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